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PREFACE

The format of this 2:aide has been tested and evaluated by several
hundred classroom teachers. :odifications were made upon their recom-
mendations. The final format is one deemed "useable" by these teachers.
A wildlife biologist or ecologist may, as "pur'',t," find fault with
details of concepts and understandings, with ssaries or bibliogra-
phies; but we must remember who the guide was .ritten for--the class-
room teacher. The materials are accurate, objective, and most important,
useable,

The purpose _f this guide is to supply the teacher with a tool
with which to deal with the concepts and understandings of wildlife
ecology and conservation--concents and understandinos that apply to
the human environment as well.

Only an environmentally educated generation can eventually create
a quality environment for wildlife...and for ran.



open letter :eachers--

Dear Teacher:

Why should you be interested in wildlife? Our answer-is that
wildlife can open some of the most exciting doors to teaching that you
have ever ex7P-4,=nced. We know that your toughest job is motivation--
wildlife is a motivator par excellence.

Thornton Burgess, that fine old gentleman who wrote of Peter Rabbit
and Brer Fox, once said:

"A universal interest in animals and birds is not confined
to children. I cuestion if there is another subject which
can even approach animal life in universal appeal to young
and old."

Thornton Burgess was right: You can use wildlife to spice up
a lesson plan for art, English, social studies, science, or even
industrial arts and home economics (try cooking game meat). Wildlife
will guarantee the attention of children--when you have :heir attention,
that becomes a teachable moment.

This guide was designed, of course, to teach concepts in wildlife
ecology and conservation; but it was also designed as enrichment to
existing curricula. Use it that way.

This activity guide will allow you to integrate wildlife ecoloK
and conservation into the classroom subjects you already teach. You
do not need a science background, or to be teaching science. Wildlife
is all around you--not just in the science class. Your students are
already interested in the animal world--why not use that interest to
teach mathematics, social studies, la- "age and fine arts? Wildlife
can be the focal point for teaching in any curriculum area. And wild-
life can be a wonderful magnet for any classroom learning center.

It is not necessary to have nature centers and consultant help.
This guide was written for the classroom teacher to use in the class
rcom, or on the campus. and off-cam7,us when field trips are available.

The guide deals with wildlife for three major reasons: First,
because we believe there is no single subject of more interest to
children than animals, and that this interest can be used to teach
and to motivate--not only to the benefit of wildlife, but to the
betterment of the total environment, and thereby, the well-being of
man.



As, also believe to a r--dab-2 baromtLer of environ-
mental conditionsa thermometer the fevers of environmental
sickness. tie further recognize chat wuatever threatens wildlife, also
threatens mc,n.

And third, because we believe in the imoortance of man's inter-
relationships with wildlife and with the other elements of his natural
environment. believe the great wildlife resource should continue
as fellow-traveler and inspiration to man.

There are only three simple stens to using, this guide:

1. Look in :he activity section. Find an activit-,, which would
enrich i:our lesson clan. Adapt and chano.c et to fit ne,=,ds.

Activities have been designated as nrimerv, intermediate, upper
elementary and high schoo., and are further classified as to curriculum
area. There are activities for language arts, fine arts, social science,
mathematics, science and vocations-_ education. But these designations
of grade level and curriculum have been arbitrarvthev are
only for your convenience in getting stareed. Please use them as you
see fit.

2. At the end of each activity description you will find a code,
such as Concept

3. Turn back to the basic concepts, which start on page 7. Find
concept number one and understanding B. Each concept is short, non-
technical and informative; each contains a basic principle of wildlife
ecology or conservation.

Weav,=, that concept or understanding into your lesson plan, 'n your
own way, in vourown words. In this way, you are teaching your mandated
subject and addin_7 the co:_:ept of wildlife ecology or wildlife conser-
vation.

At your leisure you can read the introduction, "A7er77_ca's
Past, Present and Future," and. the other concepts and understandings.
We think you will enjoy just reading these materials. You will also
discover a vocabulary of words underlined in the text, and an outstanding
bibliography of excellent books on American wildlife.

Th;s is YOUR gtideAdapt, Innovate, Chance.

We hope you will find the guide exciting, fun, and of tremendous
heic. That is its intent.

P.S. We would like to express our appreciation to the Arizona Depart-
ment of Education and Superi:ttendent Carolyn warner for use of
materials developed for the Teachers Resource Guide for Environ-
mental Educat.

vi
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What '-'ow should we define this wo-d? In this guide
wildlife' means bircls, fish, insects, mammals, -mphibians, repti7es,

etc.--all living animals. All of these are a part of America s wild-
life heritag:t treasure we must assure for all time.

A*--rica, with its splendid variety of landscape, iS blessed with
an unecualed variety of wildlife--each species ca-P=-1'y adapted to
live only in a very specific environment or Habitat.

Kaibab scuirreis live only in the coniferous forests of the Kaibab
Plateau in Arizona. The American alligator lives only in the swamplands
of our southeastern states; whitetailed deer are resident in most states,
while sea lions and sea otters inhabit the seashores.

Man is able ;:o adapt and share tht environments of all of these
e:eatures--vou and the willi=e of America share these many and varied
environments.

For us to assure the continued presence of this great resource,
we must know abou;: wildlife and its environments or habitats; we must
understand the interrelationships between species, between species and
t'-air environments, and the irterrelationships between man and wildlife:
And we must understand and practice the concept of conservation.

Wildlife conservation is the wise and careful use of a renewable
resource. Conservation dces not just mean "putting a fence around a
resource and giving it total protection."

The harvestof lumber from a forest, or of forage from a gessland,
shows us _hat such a harvest, properly controlled, does not damage a
living, renewable resource. This concept also applies to wildlife,
which is a living, renewable resource.

We know the values of wildlife to man--not just as food and fiber,
but as pollinators of his domestic plants, as cleans_rs of his natural
world, as sources of recreation, and as inspiration for his song and
legend, art, literature and dance.

History also records conflict between man and wildlife--records
damage to man's crops, of his hereditary fears of _certain species
and of wildlife occupying lands desired and needed o man to feed
hisever-grcwin=, 7oo,''-,t'on. (How could :,merica's farmers have li7&
with a hundred-million buffalo?)

Our knowledge of, our attitudes towards and our relationships with
wildlife are many faceted. Our attitudes have been affected by history,
by economics, religious and ethnic backgrounds, and today are being
dramatically affected by a conflict between urban and rural understandings
of our natural world.



There are many conc:pt5 =-- :o
cerhaps as many _0-3:ions. Tt has
fully understand relationships with this natural world. 3ut ir is
equally ob-i.ous that wildlife is, and has been, an essential and desir-
able part of our environment.

What was our America like when the European explorers and settlers
came? What wildlife wonders did th., :==e? Were the streams alive
with fish and the hillsides covered with deer? Were there beaver in
every riverbottom and bighorns on every crag? The answers to :Hese
questions may surprise you.

There were certainly more buffalo in America in 1600 than today--
..,._ wildlife biologists tell us there are probably mere whitetailed
deer in America today than then, and certainly more coyotes. Our history
books tell us that Poigrors nearly starved at times. This would suggest
a scarcity of fish in the streams and of other wildlife in the coastal
forests. There were beaver in the streams--the cuest for beaver skins
led trappers to explore most of the west, even such desert regions as
Arizona.

Some species of birds were more co non others have multiplied in
number as a result of man's activities, and still others, such as the
sparrow and starling, were introduced by these settlers.

Lewis and Clark, and other ,.;:plorers, recorded times when they
had to eat their horses and mules because wildlife was so scarce.

The answers to our cuestions are both yes and no. Will:life was
plentiful and wildlife was scarce. The answer varies with the species
and the location.

Today's thriving species are those which have adjusted to, 11.-ing
with man. This adaptation was usually forced by man's changes of the
land. When the change favored a species, that species prospered. When
the changes did not favor a o..pecies, that species adapted or passed out
of the picture.

The coyote, perhaps the most adaptable animal in America, prospered
with man's changes of the landscape (in spite of extensive efforts by
this same man to eliminate the coyote.) Today there are coyotes in
nearly every state--in pioneer days there were none east of Xississippi.

The passenger pigeon, once counted the millions in his migratory
flights, could not survive man's rapid c'rlanginz of deciduous forests to
farmland, and vanis_ad the skies.

There have been many changes in this land and its condition since
settlement began. These changes have had a dramatis; impact upon our

(7rass'and, were overgraza,e :*.e grasses were repiac:.d
by less desirable plants, so also were the wildlife species changed and
replaced. Forests were cur for their timber or to clear land for farming.
Lush bottamlands were "corned" Cr "cottoned" to death and our grandfathers

2
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abandc,net lands and moved further west to start the process
again. An old farmer --as once cuoted as saying: 'Ye=e. =ar coo.

tall me now to fm-- -:e done wore out three farms."

This "-ao" of Americas lands was done in ignorance a' in order
to survive in a harsh new world. Our pioneer ancestors came and found
a wildernessand fought to survive. Can they really be blamed: for
shooting the g bear who threatened their milk cow or their hogs:--
or for shooting too many buffalo when the sale of hides and tongues
a way to feed and clothe their families? e must recognize that the
world then was dent. There was a philosophy of endless resources
and more than enough for everyone. Almost no one understood that r...source.,
are finite and that there could be a IL:lit to resource use.

As man moved westward, he hacked out a living from the land. Part
of his living was the meat and hides and feathers of wildlife. Put much
more important were the changes he made in the land--as dams were built
and swamps drained, as gra3slanes became dry farms and then dust bowls.
as rivers were chnneli d, wildlife w-: displaced or liminated.

1oday America is still witnessing a fantastic growth: massive
construction projects, agricultural expansion and increasing use of
land for homes, industry and t :reation. uch of this has a dramatic
effect on wildlife, far too often detrimental. But today, unlike in
the past, there are knowledgeable, concerned people trying to alleviate
and to mitigate harm done to wildlife and its Habitat.

One of the basic principles of wildlife conservation is that wild-
life is a product of its habitat. '.;1-.7fe is a product of the land
and the existing conditions on that land. This understanding can help
as to benefit wildlife in the future. You are able to control
environment with clothing, air conditioning and piped-in water. You
can live anywhere in America. Few wildlife soecies are so adaptable;
wildlife depends upon a stable environment.

Concern for wildlife began surprisingly early in America with laws
restricting the harvest of deer in Yessachusetts in 1718, and with
laws protecting species from overhunting or overfishing. Even prior tc
American settlement, bla an (A.D. 1259-129Z0 controlled the harvest
of species. English kings set seasons and be', limits on deer, grouse
and salmon.

A major c nge that has benefited wildlife has been the creation
of state game and fish departments and federal wildlife agencies.
These agencies were charged with the care, protection and management
of the wildlife resource. This was perhaps the first far-reaching
action taken towards the conservation of American wildlife. It eventually
put professional biologists and law enforcement people in a position to
?rotect the resource and search for the ecological facts needed to
per-patuate wildlife as a valuable national resource.



he history of these agencies is one of evolution, from a purely
defensive or protective concept to complex management. Research, habitat

protection, environmental study, education and management have been
added to protcctive action. The change has been from the politically
appointed "game warden" to today 'S requirements for degrees in wildlife
biology or ecologywhere agencies commonly have Ph.D.'s on their staffs,
dnd wildlife managers and law enforcement specialists are university
trained.

Looking inao the fut-ere, it is ^.'::=4cult to foresee anything but
continued deterioration of our environment, and in particular, a

loss of wildlife habitat. As cur human population occupies more of
the land and u-'1'7es more of its resources, we leave less land, less
water, and less plant resources for our wildlife neighbors.

We must understand that in the years to come there will be less
wildlife than now exists, --d we must understand why. We must under-

stand that if this _s because we have made the decision that
these lands ....:St accommodat.- -a- ='-c.r a-d wildlife second. Let us

be sure that such decisions are carefully considered for alto:: atives.

_-,nd let us never accept the Loss sf an: a7ecies. :n c-cr environalenes

therP alway,z be roc= or a= se=nanc o each..

We will never see the s_roIng nera's of buffalo our grand2athers
found on the central plains, but somewhere, there must be room for
herds of a size compatible ac todays world. Surely we cannot expect
the thousands of deer, quail and ocher sr7icies that are now a part of
our environment: but we must make sure t,,at there are always canyons and
fence-rows, forests and woodlots, deserts and salt marshes that we can
spare for the preservation of such wildlife resources.

Arerica can conti :e 'so be blessed with the wonder of wildlife--or
it can become bleak, 'uo,ly and minus this must precious resource. We

could, perhaps, -;.ive without robins and squirrels or deer and black

bears, but we cannot live wiahout w ^ =a 'n its broadest context.

:t is up to us to :make the future. :he challenge is now--the responsi-

bility is ours.

If we will learn, and teach well, the Zive basic concepts of wild-
life conservation cc:erec in this guide, if we understand and act -cacn
the=, there will always be a place for wildlife in our crowded and

hese five concepts arty. really 'what -Le 's all about:

W-d7-7`e is a product of its habitat.

Wildlife species are interdependent with C7,2 anosher
and with their environments.

L. Wildlife populations and their environments are nc:
static but ara in ue,.....ant change.



4. Wildlf_fe is a renewable resource.

5. Man has been an important factor affecting plant and
animal succession and other environmental processes.

These five concepts, and their understndings, contain the basic
knowledge that is imperative for us all to have in reference to wild-
life c-nservation, and wildlife as a part of our environment.

By making these concepts a part of your lesson plans and your
students' understanding, you can help to assure the future cf wild-
life and a better world for your students.
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GOALS

Children should develop understanding of the :sic functions
of nature. They need to learn that things don't "just happen."

Students should be led to develop interests in living things that
carry over into leisure-time activities.

They should learn to appreciate all living things- -there should
be no concept of "good" or "bad."

Students reed to know that living thi ;s are interdependent,
that there can be no isolation c one from another, or from their
very specific habitats.

They need to learn that Have, and must accept, restonsi-
es to the natural world.

And children must learn their own importancethat they can
with consc,:vation and witH enviro=ental problems.

These goals can be achieve_.

In the primary grades, children should learn by observation and
should learn to determine what really is happening.

At the intermediate level, observation should include critical
comparison and utilize simple techniques of measuremt!nt.

The junior high school student should progress to comparative
measurement, sustained experiments, calculation of results and the
beginnings of an evaluative process.

Thornton Burgess, beloved author of the "Peter Rabbit" series
said "77. the study of nature lies the key to the most successful
mental, moral and spiritual develo2ment of the child."



BASIC CONCEPT 01

WILLIF IS A ::DUCI ITS HADITDEP. OF AT

Here is a sample activity to use with the concept. Further
activities can be found in the "action" section.

Suggested activity - iathematics

* * * * *

Some animals can tell temperature:

A cricket can tell you how warm it is. 7 rin: war= weather his
chirp is rapid and high-itched. I=ing cooler periods, his chirp
slows. By using the following formula, you can determine the
temperature from the =be: of chirps per minute.

(Y. = chi7's par minuze

Tree cncKet

Temperature = 50 N 90
4.7

,crioN.e:

Temrerature = 50 ± N 40,

Katyc:',f.

Temperature = 50 N

The pro5Iems can he reversed: ...ne temperature is 78. How .7-..a7.y

ties per minllte would each cricket chirp at 7..-.LS temperatIlre?



Or: If it is 78 degrees, which kind of cricket is chic hg?

At times cricket callinc may not be readily available. Toy

mechanical "clickers" often found in Crackerjack boxes might be used
to simulate the cricket's call.

What does this show about a :ricket and his relationship to his
environment? Is temperature a part of environment? When his chirping
is slowed, are all his body functions reduced also? kould you exoect

to find crickets in polar regions? Why?

3e certain You cb.eck tamco_aoro, t'ne cricket isnot
You be lister_.., from.

,:nclerstandings:

A. Environment determ5.nes the kind of wildlife in a community.

The physical and climatic features of a given area, its elevation,
rainfall and topography, plant communities, microclimates, the chemical
constituents of the soil, the historical activity of fire, man's use
or abuse, glacial or volcanic of these things, and many
more, help to determine the species and numbers of wildlife in a c=nunity.

A comprehensive description of an environment--here in America
or in any part of the world--will predict specific types of resident
wildlife.

In a California desert we might find a kitfox; in a similar African
desert area we would find a bat-eared fox--a very similar animal. The

grizzly bear of North America can be compared to the European brown
bear--each lives in a very comparable habitat.

In each case the comparative ecological niche is filled by a
similar animal.

Each biome has a Characteristic

The biome is the largest community unit which is convenient to
recognize. In a given biome the climax vegetation is the same--in
the grassland biome the climax vegetation is grass (perhaps varied
species of grass in different areas or the biome, but grass as the
dominant plant.) :n a chaparral biome, brush is dominant and in the
coniferous forest, pines and firs are dominant species. The dominant

reflects the raior aspect of climate and largely determines the
Habitat for wildlife.
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If, in your community, we moved all bathrooms to the farthest
north edge of town, all bedrooms to the e treme south, all grocery
stores to the next count: to the east, and the water supply ten miles
west, ::ow many people would continue to live in your town? This is
Loch it works for wildlife as well.

Look at these diagrams; they illustrat- this point.

roor edge-effect (1 covey) Good edge-effect (6 coveys)

Distribution of food and cover is important. Ten acres of cover
surrounding a field is more effective than a ten-acre scuare in one
corner. This is also referred to as the concept of edte effect The
edges where cne biome rPets another is habitat for more animals and
more species than either of the biomes individuolly.



E. In any environment, one component like water, air, light, or food
may become a limiting factor. these, or other resources, are
in short supply, or in excess to the tolerances of an organism,
they are said to be "limiting factor.:."

If a lake is muddied by erosion on the surrounding watershed, sun-
light can no longer penetrate the water. Without sunlight the micro-
scopic plants (primary producers) which live in the lake, cannot grow.
Without these plants the food chain of olankton-acuatic insect-minnow-
large fish is broken. The limiting factor of the large fish population
then becomes the food supply, in this case the lack of minnows. But
indirectly, the lack of sunlight was the limiting factor. Because of
soil erosion there are no fish in the lake.

Wildlife resources are limited in cuantitv. Duality and distribution.

Wildlife population levels are determined by tie quality and
Quantity of habitat. Some habita_: have a higher "carrying capacity"
than others and can support a higher density of animals. For example:
there is more pronghorn 'antelope) habitat in Wyom:..:Ig than in Arizona
and consequently a larger total population of antelope, even though
"density" (pronghorn per scivare mile: might be as high or higher in
Arizona.

Many rabbits Will be found in an ideal habitat such as that
depicted below.

To make rzbbit happy. just give

rood, nesting cover, winter protection,

and predator escape thickets. Happy
rabbits mean m e rabbits.

,,

\ t

...eA,



G. Regulations, although desirable for good wildlife conservation,
cannot substitute for good habitat, or save a species whose habitat
has been depleted or destroyed.

There is no substitute for good wildlife habitat.

Laws and regulations protecting wildlife are important and desir-
able, but will not produce wildlife. A refuge is of no value unless it
contains the five basic elements of habitat needed by the species to be
protected.

The reduction or loss of a population is more quickly and completely
done by habitat destruction than by any combinat:_pn of hunting, poaching,
trapping or even deliberate vandalism. A species can only be preserved
and made to prosper by preservation and improvement of its habitat.
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BASIC CONCEPT

WILDLIFE SPECIES ARE INTERDEPENDENT WITH ONE ANOTHER

AND WI: -HEIR ENVIRONMENTS

Here is a sample activity to use with the concept.

Suggested activities: Science, Social Studies, Music

The Food Chair - The Web of Life

A game which demonstrates interdependence between living organisms
and their environments.

Ecuinment needed: a large bail of string or colored
yarn and a =all sign for each
participant.

Procedure:

Make a sign for each student. The signs can be simply lettered
or a project for your art class.

Each sign should represent some element of the environment. Start
off by using the immediate neighborhood. Suggested signs could be:
sun, water, air,.soil, native plants--grasses, trees, bushes. Now add
s-me of man's plants such as corn, wheat, apple trees; native animals-
herbivores, carnivores, omnivores, decomposers. Add domestic animals.
Make the list fit your communiti.

Seat the students in a tight circle; give each student his sign.
Using an inquiry technique, start the flow of energy from the sun- -

where does it go and how? When the web is complete, talk about what
aappens to the web when something happens to any unit. Add in your own
problems - -a forest fire, flood, drainage project, etc.

Try the Web of Life in social studies by substituting elements
of the man-made community: a church, service station, lumber
=Ill, grocery storewhat are fhe relationships and interrelationshiosT

Use the Web in ._.:sic--hae your students portray instruments :7

an orchestra. How dues each instrument relate to the final sound"'
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C. Living things are interrelated to each other as demonstrated by
the food web of a given community.

We have learned that each. living thing has a foot chain. Now we
learn that these food chains overlap and interconnect--that the
cottontail is eaten not only by the coyote, but by the owl, the snake,
the bobcat, the hawk and others. The flying insect may be part of a
food chain for a skink or a sunk, a sn ';.e or a raccoon, a trout or
a sparrow hawk. Grass may be eaten by rodent, bird or buffalo.

4v

WEB OF LIFE
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Reptiles

PLANTS

All w'ldlife have individual, specific living requirements vet
are interdependent with their environments.

Each species of wildlife--earthworm or eagle, C:1717.= salamandar
or elkhave specific needs, specific living requirements. The soil
must have a specific moisture content for the earthworm; zoecific
conditions must exist or tl.e eagle to her nest; gro:Ind cover
must be available for the chipmunk's scurrvings: a transitional availa-
bility from water to land and return are necesqary to :.he salamander:
and the gray whale must seek warm lagoons in Yexico for calving and
breedi-;. Unless the specific needs are satisfied, these creatures
would not be present. These are only some of their involvements with

In turn, the earthworm helps to aerate the soil of the mountain
meadow; the elk's droppings stimulate the growth of grasses--gress2s

; 9



which hold moisture in the soil and supply food for the elk and other
wildlife. Crass seeds provide food for the rodent or wild turkey, which
may be eaten by the eagle. So, the earthworm affects the elk and the
elk the eagle_ All nature shows these fascinating patterns.

Certain natural Processes, generally occurrinc, as cycles (hydro,,en,
nitrogen, carbon, water), influence the interrelacionships of
living things and affect the physical world.

Both plants and deer receive water from, and lose water to, the
atmosphere. A deer may obtain needed moisture from its plant food,
and its body discharges of moisture may be used by another plant.

These interrelationship- between a deer and its food are only
details in the natural water cycle, and this is just one relationship
Affected by one natural process. In another condition of the cycle,
water may erode a hillside, uproot and destroy plants end even drown
the deer.

F. Living things respond to their environment.

All living things respond in a positive or negative way to their
environment. .hen an environment shows increased value (with reference
to this single living thing) the organism responds by increasing growth,
life span, health, and most commonly, by increased reproduction. In

a deteriorating environment the organism shows stress, starvation, and
a reduced reproductive potential.

On a good browse range, a mature mule deer dcc will annually
produce two fawns, and these fawns will have a good chance of survival.
On a poor, or overgrazed range, this doe may give birth to only a sino:le
fawn, whose c.nances of reaching maturity are slim.

Food is, of course, only a part of this environment and a parallel
reaction will be seen when other Parts of .,:he environment are involved.
Enviroame. :al quality may be seasonal; thus a drouaht, hard winter, or
a range -fire will produce a response in health or reproduction.-

I. Wildlife resources are vulnerable to depletion in cuantitY af
cualitv. They van" in s.,:sc-- to this depletion.

Some wildlife species are more easily damaged than others. Those
species which are very scec'.fic in food needs can be fecinated 'pv the
loss of, or damage to, a food supply. Fish-eating birds are an e:s..-nt_
when water is polluted, fish die and wa starve or 7iFZ7:'e_. :f
fish have too much pasto",, eposized in their fatty tissues. the
birds' eggs may not hatch. dither way, the -atarbird -cc..latin is
reduced. These fish-catinp waterbirds ore susceL..;_Ple to peculation
losses.
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NOT STA7=C "317 :_RE 71; :CYSTANT :H=2

He _e is a sample acti71_, -,:se with flis .:epc.

Szggested cence,

_se drawings ,27

birds were seen.

Gather yoor data and make drawings = a
yo-zr calendar year after year. 'Disc- anf e=ch seen.

-;as the bird migrating? Ka.i the bird come to Zr:: spot Zr: a partiozlar

food or for water? T.;olzid that fgod o-1-7 at certain

times of the year? Are changes cf habitat resocnsi'cle for his presence?
Are these habitat changes seasonal?

Hake a scradbook of seen, and identffied bY the class.

.nderstandings:

Succession is the ,_ad-. :_ and co reolacemenz oi7 one kind of

plant or animal by another. end is characterized by graazal cnanges
in species composition.

When plant succession begins in a burned-ove- pLant rep aces
plant--grasses and weeds change to br1:sh, to birch or aspen, to pine or

fir or hardwoods -depending upon location. As plant succession occurs,
tnere is a parallel succession of animal lifemice and gophers to deer,
to squirrel. insects and birds are a part of the patterngrasshoppers
and horned larks in the grass, certain bee,iles and bush tits in the
brushlands, tent caterpillars and woodpeckers in the birchcs and rare
beetle: and jays in the climax forest.

These are simple examples. The presence of each of these animal
species also helps establish a habitat for a predatory species which
depends upon them, in part, for its
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Livin tencT orofuce =re of t'7.e=selves
can S',..17=7:.

The reproductive capacity of wildlife is completely astonishing.
The fact that one pair of cuail, if entirel:- =olested in an "ideal"
environment, could become 1,024 cuail in thr years--or that a pair
of pronghorn antelope, in spite of breedin:- once a year and
averaging less than two fawns, could increasL to :en antelope by the
end of the third year--is rather startling. A mature female black
bass may lay over 20,000 eggs in one year. .-_ mourning dove may lay
only twc eggs per nesting, but may nest three times in a summer breeding
period. The reproductive potential of i7s,Icts is legendary.

Tha pctential production of organism,' would soon inundate the
habit::--the lake would overflow with bLss and the southern woodland
swarm with bobwhites. In the great schem of things, this mass production
must be matched by numerous factors which tend to repress t:lis increase.

Creatures which are heavily preyec _Don, like the cottontail rabbit,
are more prolific than others. Prey For,cies have high breeding potentials,
which presupposes some natural means tc dispose of the surplusage.

21



Factors of prefation, starvation, disease, accideht, a reduc.,=d
cuality of food, habitat clestruction and the encroachment cf civili
zatioh all extract a heavy toll from this production. The need of an
animal to control a given amount of territory, to "own' a homesite,
can limit a population as well. If and when one or more of these factors
is partially --,71,.=4ed, a copulation increase can be expected - -to be

followed sooner later by a larger mortality which tilts the balance
once more.

excess anL-nais ahe not take-, --afire

will care them down :o fit ... :he

Cs \ 47
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WILDLIFE IS A RENE-,,'ABLE RES=C7

-ere is a sample activity to use with this concept.

Suggested acti,,Tity: Mathematics

* * *
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Ten m4ll'^ ducks are nesting in central Canada. The's,- begin

:heir winter :..cation to the south. Tenty percent go via the Pac4-='t
Fivwav, twenty-five percent via the Atlantic Flyway, forty-five percent
go down the -Misis:;ippi Flyway and ten percent are scattered. How =any
follow each flyway?

:e third of those using the flyway in which your sate lies go
through your state. How many ducks migrate through your state:

Of the ducks passing through your state, one percent are harvested
by hunters. now =any ducks are harvested? :s the Hunter harvest
endangering the duck resource?

* * * * * * * * * * * *

-:nderstandings:

is considered to be a public resource.

Wildlife, by law, is property of the "state" which, of course,
"leans that it belongs to the people. This originates with the consti-
tution and "states' rights" where states were given jurisdiction over
w4ldlicP, except migratory species such as waterfowl. 'rig :cry birds
are regulated by treaties with Canada and Xexico. Even h_lre the state
Has control within boundaries set up by the treaty. The state can.be
more restrictive than the treaty, but not less restrictive.

Here in America, wildlife was made the property of the several
states" in contrast to the laws of Europe where wildlife was the
property of the rulers, and common people could not hunt or fish.

3 Wildlife is not immortal and cannot be stockpilednor are all
wildlife resources equally abundant.

Most species have relatively short life spans and a tremendous
potential to reproduce. A rule of thumb could be "the larger the

th to ger the fe span and the smaller the reproductive
capacity--the smaller the animal, the shorter the life span and the
greater the reproductive ability."

in smaller animals there is an annual cycle of increase and loss
which we call the "annual turnover." In birds, like this
population may increase 250-4 during sprin7, and summer, and decrease
to 'the original numbers by the end of the following winter. January
may show 300 birds, July a thousand, and the following January 300
again. A high production rate always indicates a high mortality.



These wildlife resources are based upon the uanti and ouali

ha7, - a - - "at specific species. Thus we may have fantasti_
populations of katydids and mackerel, but not necessarily etual -,:c:.e-
lat-ions of salamenders or sea cows.

A renewable resource can be managed to extend its values. and
the harvest of some species of wildlife can be an important too_
of this management.

In the harvest of timber on a well-managed forest, trees are cut
and made into lumber, paper and other products. New trees are replanted
to reforest the area--to be harvested at some future time.

This same concept of management is true of the wildlife resource.
Willife is renewable and can be used without destruction or damage
to the resource.

Large Ilerbivores (deer, elk, moose, etc.) have the capacity to
destroy their own habitat when populations increase beyond the carrying
capacity of the range. Man, having remo,,ad the grizzly, the wolf,
and reduced cougar numbers, must now take the place of these predators
and remove an annual surplus in order to prevent this destruction.
Animal n=lbers can increase rapidly on a good habitat, but tHe habitat,
once damaged, is slow to recover.

Small game, such as ,uail, pheasants and rabbits, nave a teamendous
reproductive pctential--and an etually large annual mortality. an can
well afford to harvest a share of this annual mortality rather :han
letting disease, starvation, accidents, eec. take their toll. Again,
=an inserts himself into the scheme of things and takes a share.

It is necessary to ha:vest 5fg game in order to protect habitat,
but is is also desirable becausA of man's benefits from the harvest.
With smaller game, the harvest is not necessary, but is desirable
and the small game is a valuable resource. Ecually important, monies
fram hunting fees pay for the management and protection for all wild-
life species--even unhunted species. earvesting does no more than
utilize a part of the annual .urplus--a surplus that will not survive
whether hunted or not.

X11/4114witheli6 7: adr."dr -0.4,24Morf./14144-;,

D. Non-consumptive use of our wildlife resource is advocated by some
groups.

There are people who object to the killiT; of any animal. They
oppose hunting as an element of wildlife resource management. Their
objectives are philosophical; they feel that because man no longer
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needs to hunt for
to the ha-vec- o= recreation.

SO72 accent narve_s as a necessity good wiltlife conservation,
"-,ut fee: _oat such harvest should 'oe by professional wildlife managers,
not by nunters.

Certain public agencies are charred with the responsibility of
wisely managing the wildlife resource and that manacement is mostiv
Paid for I:7 fees obtained from the harvest.

The n"-otection and mana=-ement of wi ldlife in ,==erica is the

responsibility of the state genie and fish departments, cr departments
of natural resources and the United States Fish and ".,;ildlife Service.

:n most states, a large portion of monies used to manage, protect,
conserve or benefit wildlife come directly from the hunter and the
fisherman. His licenses, his taxes on sporting goods, and the fines
he pays when he breaks game laws, pay for the research into wildlife
ecology and new management technicues; protection of all wildlife
(not just the hunted or fished for snecies), preservation, reclamation
and improvement of habitat, wildlife conservation education and
reintroduction of speciesin shore, all wildlife conservation work
accomplished.

Usually we consider that there are five basic steps to this
7.7ildlife management. 1-hese are:

Inventory - an understanding of what species are in the
land unit being considered and why they are
there (habitat evaluation.

Census.- some determination of numbers in the population
(how many eagles are there?).

Yield determination - how much is produced, what is the
productive capacity of the area for each species?

Diagnosis or Interpretation of these factors - a careful
evaluation of the resource and its notent'al.

^Z n^n -
total protection for an endangered species,
very limited harvest on a small population,
or an intensive reduction of a herd that
threatens its own habitat. Control and
manipulation would also include activities
to improve habitat for species.

These are the basic concepts, but wildlife management is much more
complex than these simple statements.
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MAN IS. AND HAS EEEN. AN rYPORTANT FACTOR

A2fECTING PLANT AND ANIYAL SI:CCESSICN

AND ENVIR0==1 PROCESSES

Here is a sample activity to use with the concept.

Suggested activity: Science

* -* * * * * * * * *
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_Using gallon e..rs for acuariumz, _ 11 each c:_ean water
chlorinated allow to set overnight. Add a small acuatic olant,

using clean sand to anchor the plant.

Use as many as as possible so as to allow the widest scope of
:Iternatives. ?lace one small ,=4sh in each jar. :::innows can :7e obtained
reasonably from fishing bait dealers. C,uppies are also cammon and
easily obtained.

Now introduce various pollutants to your little "ecosystems."
A great variety of materials can be considered: natural pollutants
such. as soil or ash (as from a forest fire), and of course many of
man's pollutants such as herbicides, pesticides, oil, detergents,
soap, sewage, etc. any items can be introduced by using a "dio
stick"--a piece of cardboard lightly sprayed or painted with :1-le
pollutant Tnterial. Immerse the stick in the water for only a few
seconds. Various materials can be used individually or in concert.
Varied amounts may also be introduced.

The important feature of this activity is of course the extensive
recordings made of the exneriment--how much? how long? what effects?
what spacies? different effects on other species, etc. Be sure to
-,:eep one icarium uncontaminated as a control. It is also recommended
that when a ..fish is clearly suffering in his polluted environment he
be moved to uncontaminated aquarium Zor recovery.

* * * * * * * * * * *

Understandings:

A. Increasing human populations and technologies require space an_
activities often inimical to wil'life.

We are all familiar with the predictions for human populations and
have seen and felt the dramatic increases all over America. 3ut most
of us have not recognized the tremendous effect this has on wildlife
through the destruction, alteration and division w:Li.I'fe habitat.

The greatest threat to wildlife, not onl in America bu= world-
wide, is man's activity in development. When city exp'.nds, an a
highway is built, when forests are logged, when lives-:)ck is gra:=ed,
or when crops replace virgin land, wildlife -3 affecte:

A freeway occupies 20-30 acres of land per mile, `fit 77.'.:e important
than the acreage is the division of that piece of land. his may
separate the water from the food or shelter for a species, and so may
eliminate the entire square mile as usable habitat for that particular
species. Look back at the diagram ia Concept #1 D. Imagine a highway

27
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,u?eri=7.-

:uail an Lrea.
wou_d LC. :0 t:a

cor ac ti-.7:t's on the muo-- --e

Y- -= at oder =an does n his struggle for 'progress'
de-r:m aoal :0 d14"e. Todav's harvest of tuna causes the feat: and
wastd of hundreds of thousands of porpoises. The tuna is a valual_e
'oo- and nee.ted by man, the :css and waste of porpoises is totally
un_cectable. :f =an cares enouah, some co=pensation be made, some
=ation of this habitat and specaes da=ace.

'2-ha_ we =ust learn te will continue to lose.

The use made of one resource will affect another ad.-esol7 or
beneficiallv.

The use o' one resource =a:, have important effects upon another
resource. :,,essa effe7ts can range fro= hi2hly baneficlal to serious
de-ri=ental--but there is an effect.

When a forest is logged, an understory of grass and forbs, bushy
lants and vouct trees --,ezinsto ve,:ate the opened area.s,. This charge

o= habitat be highly beneficial t: deer (on a short-ter= basis),
but if we look a: the needs of Lewas -,.:odpeckers or Fox scuirrels, the
-a-tat for the= has been damaged C7 ,.1i=inated by this logging activity.
'his is only one simple example, but it illustrates :conflicting effects
of =an is =aniculation of the earth's surface.
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c7uletios are decra:sed by man.: of mans activities.

mos: everything man does has an effect upon some soecie: of
w'7=-'ce. The effect may be beneficial or detrimental, but t-7,o often
i: is the latter. Some of his harm to wildlife is because man does
not care, but most of it unthinking and unknowing.

The important thing to understand is that all of this loss is
not necessary. Damages can be mitigted and alternatives can be
taken which are less harmful to wile_if. We abuse our land in many
ways--strip and open-pit mining, overgrazing, careless road construc-
tion, poor farming techniques, misplaced housing projectsthe list
is endless. 3ut it is not necessary to damage our env:rcnmdnt to
this degree.

When a highway is built, it is commonly built the shortest, most
economical way. :'any times this unnecessarily destroys wildlife
habitat. There is more than the shortness of the road and the economy
of the moment to be considered. Today's savings of dollars may 'a
tomorrow's loss of a valued resource.

When man farms, he must protect his crop against depredation from
insects, so he applies pesticides which damage nearly every anim I
organism they contact. Different techniques of farming can allevia
this problem and reduce the need for pesticides. Other chemicals can
be developed that are less dangerous to the environment, and natu:al
dont:0,7s coo. be sough:.

In Eut-ope strip mining is done, but with ca-0-- a'tention to
returning the land to its ability to ploduce ether values when the
mining is completed. Overgrazing can be prevented by carefully
balancing livestock (and wildlife) numbers against the plant prbduc-
tivity of the range. Roads and highways can be designed to have a los
disruptive effect upon the countryside. Poor farming techniques can
be improved and subdivisioos can be piacod on lesser value lands.

some of these things will cost you and me a little more money,
but it will give us, and our grandchildren, and wildlife a better
environment. We cannot afford not to pay these increased costs.

D. Depletion of a wildlife resource can be slowed or halted by oro-
^t k.. rrovidi- ner:: ho''--- "- '----------

of existing habitat. Tie development and adoption of alternatives
in habitat us.71 is also most important.

The basic key to greater wildlife numbers is the protection of
habitat, the improvement of existing habitat, or the creation of new
habitat. Improvements might be: reseeding, development of water
sources, manipulation of plart species, redu:tion of competition
(feral burros or livestock), control of disease, establishment cf
refuges for endangered species and resting areas for migrating birds.
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We need alternatives to land-use patterns, total clearing rechen-
nelication of waterways, freeways, certain pesq,
and fe--zers. harvests cf lilife mast be cc-trolled. and
management procedres veloped. Predator, rodent and feral animal
control must consi:ier both the need of the Habitat and the species.

Xan has at his cisposal tools and kno-:71edge to car7,e his envir7-.-
ment for better or for worse. .;:ild;ife is the end product o:
his wise use of the loaf and water resources_

While there is still much we do not kno-, about our natural environ-
ment, and the in:errelationshos within it, `here is much we do uner-
stand. We know and understand enough to be able to substantially
the habitat and environmental dest--e.4on we are doing and have already
done. And we know enough to prevent or mitigate much future damage.

Man has produced the tools of destruction: the bulldozer, the
dragline, the dredge--and these same tools can be the tools of recla-
mation and repa.i.t. Tools that can drain a marsh or level a mountain
can prevent ercsica or rsclai= a szip-mined landscape.

The combination of mans increasing knowledge and his capacity
to manipulate th rhvsical ;:orld around him allows him to cnange his
en%ironment almott as he p7eases. He must accept the risk of such
activities and nr.t recognize that these actions must be limited and
controlled by uncerstandinc-s of their possible consequences. Every
act of man which can react upon his environment must be evaluated and
accepted or reetll only after careful consideration of these conse-
cuPnc,,s.

7 lldLifo ha 5 7...= values to ran and is a most valuable American
resource. 'Zan cannot live -.,:atLho.at

lan's relationships to have changed over the centuries,
1 t not his depended un_n their values. A deer or a beaver was
o e an important addi uh to his way of life; now they contribute food

fiber as a secondary importance. Recreation has become the major
ason for hunting and fishing--although wildlife as a food is still

cherisl:ed. I.:a-pendency upon wildlife has not changed. He still
needs the spiders control of insects, the pollinating activities c-f
Putterflie:.: and bees, te rodent control work of the bullsnake, the
seed boaLLering o -pita', and perhaps even tile rooting of the collared
peccary, disturbing the earth and allowing percolation of scarce rain
and assisting toe generation of seeds. The earthworm, the dung beetle,

wo-:_pecker and the carpenter ant all play important parts -in man's
7.viron=ent.

the color, grace and uniqueness of wild_fe.
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..-.oec:uate wild- cons= -ion nractices depend uncn a knowledge
an---'anion of laws and zhe application of knowledza

:hese practices also recuire _OL 2 -canoe

:-:anagement of w:7d'ie intimate knowledge of the
life history of the animal. :t ' necessary to understand populatio
dynamics, :he ecc_eo. = the area, :he relationships of species as
wc17. as the plant life, ins nroductivity and potential. :hese

name from s='_ -a-- and '-^-1 tract' -ca?

All c' th'= ano more, combined with careful, long-range
ann4ng, is needed to achiev= nroper and careful manazement of the

wildlife re:::=0e.

'Man has a morn_ for s 2- v__on-nental decisions.
-ne responcici =or nreservation oT the environment lies with
he 'nd;vidua the communit,.. the state and the nation.

Yam, bei-lg the onl animal ua7::able of completely destroying the
environment for himself ai other organisms, and being also the only
animal capable or mitigating this aamage or repairing it, has a mc7a:
responsibil_ty to redc:ce his impacii upon the world in whia_ he lives.

An imp_rtant ?at: of this complex problem is var.'s explodin-
7.0nulation. Just a century ago was room 'or a'1,
-roesources for man's needs and plenty of space and resources left for
wildlife. 17-.olay man's increasing demands for resources severely
reduce wildlife habitat, c-7iprivang animals of food, water and shelter,
and cast a blanket of pollution over `he earth. All this makes it
increingly difficult for wildlife eo prosp,sr, or even to survive.
A major understading sholid be that man must reduce his own numbers
and life style to comply with the limits of has existing habitat.
A cualitv way of life can best be achieved on an uncle:stocked habitat.

A land ethic must become a part of each person's way of life.
We must learn to realize that land, and all that lives =Inca it or acts
upon it, is not ours to own --to use and abuse as we see fit. Each cp.'
us must recognize that .71e is only in stewardship of these resources.
They are only ourstemporarilyno use and care for and pass On undLmin-
ished in cuantity and cuality. As we make this an individual way of
life. it will become zoar and Doi c'. crf ,7_%7 for con -rn4*" state and
nation.
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communitY -- An association of organisms, plant and animal, each occupy-
ing a certain position or ecological niche, inhabiting a common
environment, and interacting with each other.

coniferous ;ko-'nif-e-res) -- Refers to cone-bearing; a coniferous forest
is one composed of pines, firs, or spruces.

conservation--wilde -- The conservation of a renewable resource recog-
nizes that the resource replenishes itself periodically, and that
surpluses occur for short periods. These surpluses may be used
without damate to the basic resource.

consumer -- The first part of an ecosystem is the nonliving substance:
the second part consists of those organisms which are called
"Producers" or food makers; part three of this system is called
the "consumer" because it utilizes the producer for its food.
It may In turn be used as food by a secondary consumer. A rabbit
is a prLmary consumer. A ald be a sec ndary consumer.

cover -- The vegetation, debris, and irregularities cf the land that
provide concealment, sleeping, feeding, and breeding areas for
wildlife.

covey small flock or group, often a family prouo,
oirds such as

dabbling ducks -- Ducks which frecuent shallow marshes, ponds, and rivers
and "tip up" to feed. They feed mob body above the water and take
ff vertically when startled. Also called "puddle clucks." (Sc

dv ink ducks

deciduous -- In reference cc trees--those that en-ually
shed their leaves: recarding animal teeth -those commonly called

teeth."

decomposer Yd--ko-'po-zer -- Those organisms (bacteria-fungi
convert dead organic materials into inorganic materials.

deposition -- The depositing of materials, usually
soil particles, by_ficwing water.

iepredation Ydep-re-'da-shen -- act of oreyin2 Llpon; usuallY
relation to wildlife damete to man's crops or animals.

desert scru7; -- Arid environments with irregular winter rainfall summer
rainfall, or biseasonal rainfall: highly varied pla--'",>, wi=h,
leafless drought deciduous or evergreen species of trees, shra
nerps and grasses, yuccas, agaves, and cacti.

-- Active day_ .t: he opDosite of n ----nal.

diving ducks -- Ducks which prefer deep water as lakes and ba-.-s.

feed by diving below the surface and win from a runnint soar:.
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food web -- Food chains (see above) are not isolated secuences but are
interconnected with one another. This interlocking pattern is
called the food wc.b.

forage ('for-ii) -- Refers to vegetation taken naturally by herbivorous
animals, both wild and domestic.

forbs -- In wildlife usage forbs are wee.-s and herbs; low-growing annual
or perennial herbaceou plants. An important part or wildlife
habitat.

habitat The complex of soil, water, and plants, commonly called "cover'
in which all *.:Ildlife exists. It is the "life range" which must in-
clude escape cover, winter cover, food and water, cover to rear
.young, and even cover in which to play.

herbivore ('er-be-vor) An herbivore is a plant eater.

hibernation ('hi-bar-rna-shen) -- The at of passing the winter, or a
portion of it, in a state of sleep; a torpid or resting state.

insectivorous Cin-sek-:tiv-ores Refers to insect eaters.

inter otion -- The relationship of one orga,:i= to another. The action
of one population affecting the growth or death rata of another
population. One population may eat members of the other popu-
lations, compete for food, excrete harmful ;.:astes, or otherwise
interfere with the other population. Some interactions are positive,
some negative, and some completely neutral.

interdependencies -- The interrelationships of wildlife wfth one another
and with the various elements of their environment.

invade -- enter, to encroach upon. to spread over into. yid -se

usually refers to when an orpani= is removed froci a community and
another organism spreads over into this co=munitv.

lichens (Tli-ken ) -- Algae and fungus groins together in a
relationship. (Sym'-'s-'s- -utually beneficial in this case.

mul-ua7'sm).

lim't'nc, 'actors 'acre are many infl...ences in the life history of
any animal. ..hen one of these e::oceis the limit of tolerance of
that animal, it becomes a Limiting factor. It than drastical:2

microclimates -- The climates of s-a-' areas
are called m.icroclima:es. icroclma:es are the tiny contrasts
to the general climate of tee area. A deco, narrow, shadowed
canyoncool and dampmi.:,-nt be a microclf_mate wiznin ado-se::
mountain range. The shady side of a huge boalCer, or :he area
imme&ate7y sarroana a tiny spring would be classified as

aLl



microorganism ('mi-kro-'or-ge-'niz-em) -- An organism microscopic in
size. Able to be seen only through a microscope.

migratory -- In wildlife, birds or other animals which make annual migra-
tions; may be great distances or very short distances, depending on
species.

mitigate Cmit-e-'gat) -- To make up for; to substitute some benefit for
losses incurred.

mulching -- To add materials to soil in order to protect from cold, to
reduce evaporation, to control weeds, or to enrich the soil.
Common materials could be sawdust, bark, leaves, cotton linters,
etc.

mutualism (myuch-e-we-iliz-em) A close association between two differ-
ent species whereby each species derives some benefit. The yucca
plant and the yucca moth each benefit from their relationship.

natal -- Related to birth or being born.

niche -- See ecological niche.

nocturnal (nak-'tern-el) -- Active by night; the opposite of diurnal.

nonrenewable resource -- Those resources which are nonlivinc--soil,
minerals, water, and air; resources which do not regenerate them-
selves.

omnivore An animal which eats both plant and animal material.

parasitic -- To be a_parasite on; mistletoe is a parasite growing on
trees--it is parasitic.

plankton -- Those organisms suspended in an aquatic habitat which control
their own movements. Usually microscopic, and include ba,-+-P,-ia,
algae, protozoans, rotifers, larvae, and small crustaceans.
Phytoplankton are the plant plankton; zooplankton are the animal
species.

plant communities -- An association of plants, each occupying a certain
position or ecological niche, inhabiting a common environment, and
interacting with each other. Dominant plants usually define the
c ..1- -pity, i.e., a spruce-fir community_

predaceous -- A predaceous animal is a predator -;ho kills and eats other
animals.

predation act of preying upon.

predator -- An animal that kills and eats other animals.

pred-ory P.-edator--a-1 animal that kills and as other animals.
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?rev -- Animals that are killed an eaten by other animals.

primary producers Green plants which are able to manufacture food fro=
simple organic substances.

Pronghorn -- The pronghorn. antilccapra P.,-.Pricanus, is the proper name
for the American antelope. Not a true antelope, but the only member
of its family.

ran2e -- (a) some Range: The geographic area in which a particular
animal occurs. (b) An area grazed by livestock a.-:d/or wildlife.

raptor -- Pertaining to eagles, hawks, and owls. Birds which are preda-
tory; preying upon other animals.

reintroduction of s7ecies -- A wildlife management technicue, where a
species reintroduced into historic range--replanted in areas
where it had -n2.2=t?. extinct.

renewable resource Living resources, such as plants and animals,
have the capac_t to renew themselves.

wildlTfe -- Animals which are resident=, to a specifc area on a
ye,.r-round basis, as opposed to migratorv.

scavengers Cskav-en-]er` -- An organism tnat habiteally feeds on ref.ase
or carrion. A coyote is a part-time scavenger; a der.r.astt beetle

, scaven'oer.

season open season: -- In wildlife conservation or
when or fisnino is permitted for a particelar

be a single day or year-round.

s.

7 :oer; cover srom e...ements, for nat.al activity, to travel
for breedino for beddino. dependi..7

of a family af small, smootH-soaled lizards

An inlet from a river; backwater; tideilat: i. cree-.1

2n a ma:sC.

Zned: tc :_lscard

L's:7 sk:n.
a snake or lizard s.c.eddino

tin: desle-natine smal hented species sec:.

as _a ~its wood:necks, sc.,.airrels, doves and ceail, etc., as
o:-..7osed to "IPc came,' s2.c.C. as deer, elk, moose, bear. etc. In

7.:cs: states species are lezally desionated as bio game and small
ame.

sate :a:len cf a species in o environment.
srowting will :he ir.divideal accep:. This wiss vary
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species A population of individuals that are more or less alike, and
that are able to breed and produce fertile offs ring under natural
conditions. A category of biological classification immediately
below the genus or subgenus.

static -- Showing change, usually dsed in reference to a Popula-
tion or to a condition of habitat.

stewardship -- The concept of land responsibility--that we do not own
land but are managers of the resource and responsible to future
generations for the condition of the land when we leave it.

stress -- Usually thought of as a physical factor that applies to
detrimental pressure to an organism or population. A drought
period would apply a streFs to a plant community and thereby to
an animal population, and this would perhaps inhibit reproduction
rather than eliminating the species.

succession -- The orderly, gradual, and continuous, rep_ lacement no
plant or anin_ by another.

territory -- The concept of "ownership," or dominance over a unit of
habitat. Yanv species of wildlife are territorial. Eest known
are certain birds and wolves-,

"territorial. imperative" -- =he _Ilstinctive compulsion to gain and
defend a territory. any zoologists believe this drive to be more
compelling and per asive than the sexual urge.

enderstorY The layer of plants growing under another higher layer of
plants, grass, weeds and brush under tl_u forest trees.

veldt South AfricLn grass_ with scattered trees.

27=i7.1 (7-Jar-men) ::oxious tr offensive alimals. Animals that are
undesirable to some element of our society. The term has be:n
applied to rats, bears, mountain lions, etc. Usually used by
someone with a spocific =ecological attitude.

viable Capable of living, growing, and developing.

wapiti The Indian oaoe -hat 7.--..cPr of the dear fa=1_.
w- norma' 'e'k."

'.-ater birds. ually 5ct incluc:es s'ncre and
geese, etc.

life

anie-.als.

=a7e-ca_



SUGGESTIONS AND ACTIVITIES

ART

A. MAIC. A BIRD 77REE

Bring in a dried branch: choose an interesting one, of good size. The
branch can be hung on the wall, "planted" in a container, or hung up-
side down from the ceiling. Have children draw, or cut out, birds to
hang on the tree. Bird pictures should be mounted on heavier paper to
make them hang well. Birdhouses can also be added, perhaps three-
dimensional ones. Birds could also be modeled from st-.fofoam and
covered with colored tissue. Birds can be identified and reports
written on their habitats and habits. Children can also build nests
to go in the tree.
(Concept LA) (Primary, Intermediate)

J. Hi AT IS IT?

Collect large pictures of animals. Mount or light cardboard. Select
the one feature for each animal that is special or is clearly an
adaptation--webbed feet for a duck, antlers for a deer, "hands" cf a
raccoon. . Place a piece of opaque paper over the picture cut oT_it

a window which exposes the special feature. Have children try to
identify animals from their special features. Talk aout where the
animal lives, how it is adapted for that place. Ques..ions: What is
it? Where does it live? How can you tell the kind of place it lives?
What part is showing? etc.
(Concepts 2D, 2F) (Intermediate)

FAT ANIMAT 17A.1'S _..IS ^.

Using crayon rubbings, spatter prints. or clay impressions, make a
collection of ima;2s of various plants. Make a display of plants,
which are foods for specific animals. Include the animal's picture
in the display. Complete the display with drawings, photographs, or
cut-out pictures of the animal's habitat.
(Concept 2A) (Intermediate, Junior Hizh, High School)

Y='"-'=" 7ISH

Obtain several small, whole fish with scales, fins, and heads intact.
Small fish such as bluegill or crappie are excellent. Keep the fish
cold until ready for use. Gently w,..sh and dry the fish but Co not
disturb the scales or fins. Spray the fish with hair spray. CY.)::

need work only on one side of each fish.)

Using acrylic paints and a wide, flat brush, :retie color over the
fishtaking care to touch ever- partincluding the fins.
color off of the eye. Lift the fish carefully onto clean newspaper.



Lay a trial sheet of paper on top of the fish and hold in place with
one hand. Press down gently, but firmly, on the paper with the other
hand--head, body, tail, and fins. Try not to let your paper slip.
Lift paper carefully to see how the print looks. If you used too
much paint the print will be a blob. If too dry, the print will be
faint. Use paper towels for trial printing. For finished products
use rice paper or other soft papers. Cloth can also make an inter-
esting hanging.
(Concept 1A, 1B) (Intermediate, Junior High)

ANIMAL TRACKS

Animal tracks are sometimes hard to obtain for the city school
class. Here is a track casts can be made without leaving the
classroom:

Material:

a. book on animal tracks (suggest T:ete,'sor. to AK7:77:L::

racks by Murie)

b. 2 or 3 pounds of modeling clay
c. several empty milk cartons (quart size)
C. 10 pounds plaster of Paris
Q. gallon can for mixing

- eh-71- b-x (such a:a a -h4rt box approximately
10" x 16" x 9")

Flatten out clay *n the shallow box. Fill the box a7proximatelv one
inch deep and smooth surface. tiit.. a sharp penci-, very lightly draw

:rack on surface of clay. (Can be life-size or ,..atever proportion
you desire. Dog or cat :racks can be used.) With fingers and
blunt objects, impress the :rack into the clay.

Cut milk cartons -hc-izontal into one-inch strips (forming approxi-
mately fc-r-inc-n scvares). ?lace one of these scuares around the
track and press gent__ :he cla.y .

Mix plaster ef Paris. judge the amount cf water needed to fil7
-- -

then, versa. Add and stir
consistency of nanca.:-- "patter. ?our into mold and allow to set for
30 minutes or so. Carefully remove mold and cast. Allow to dry fa:1,,

un'-i7 hard. Paint as desired.

c'lay can and again
and ,-eknadin7.
(Concepts lA,

as-ning eff surplus plaster

(Intermediate, Sunic-r

Create me -piles o food chains for ,:arious species of w-ildlife.

class member can make one for a different species. In:: animals,

Plants, and other parts may '.De cut from magazines and posted on
board or or they can be original art-...-ork. Pieces of Plant material,
ides, bones, feathers could be included. Be sure that each mobile
shows a foed chain for a single animal. Cr, one large moCile



might be made up with several animals (a mammal, bird, fish, etc.)
showing these interrelationships. Color could be ysed to rode this
relationship. Would this be a food web?
(Concepts 2A, 23, 23) (intermediate. Junior high)

PHOTO ;7TCHT.0

Good wildlife drawings Cr illustrations can be made from ohoto print's
using a large S x 1') glossy prin:, You _en make a very acceptable
piece of artwork.

Materials: Photo, talcum powder, iodine. Indi.a ink, quill pens,
shallow tray, phozograp.7': hypo.

Spr-inkle your photograph with td_aum powder and with soft tissue rub
over Cae surface to remove the gloss. ',:sing the India ink and pens.
:race out the parts of the piccure you want to work with. Using
short lines and crosshatch:L:7, work in details and shade the drawinr.
Do not use large areas of solid :lack: hrats than up with lines or
dots, etc.

Mix encuPh iodine and water to fill the tray about 1/2 to 3!4inch
deep. En..)-agn iodine to make "weak tea" will suffice, but a stronger
mix will work faster. ?lace your =in: in the solution, 'ace up.
Rock tray to wash photo. 2o not touch the drawing area--is will
smear. The 71.C:CtO will slowly disappear and the paper will turn
bluish. When the photo image is completely gone, take the photo
out of the solution and replace the solution with the nypo.'

The blue color will d-isappear, leaving only your drawing. Now wash
your arint for 3C minutes in clear water. Do not touch omaeci area:.

your print to dry, face uP, on absorbent maPem
drawing is complete.

HOW l=,-TC, TS AN

Find out by making a Set of eaple wings. :sing field guides, make
scale drawings of eagles in flight. -ith wings fully GN:!:e7C2C1. Now
take a single ,wing and enlarge it to lifesize (see field guides for
information) . Trace your wing on a large Piece of cardboard (large
cardboard boxes). have each student make a pair of ings. Design
fastenings or handholds so that students can 'wear" the wings.
may be painted realist ail-: or feathers can be cut ::77.0n heavy paper

and glued _acs) . :lave children --ear the winPs
to understand the size an eerie.

.L_Iternatives:

Make a set of eagle winos as an American Indian dancer mirne. Use
authentic designs, How about a recomJ or tare of :ndia:: music and
learning to do an eagle dance? Could perform the dance for athr
classes? What part did, the eagle play in the lives of yarious tribes?

:7\ r:Tntermediate. Ou.nfor
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ENGLISH

A. dSC W7-7DTIF7. IN ENGLISH: Variety of -,Tays

Have students write a paragraph describing a species of wildlife,
its habits, where it lives, what it oats, etc., but without namin
the animal. Have other children try to identify he animal from
the description. Do not describe the animal physically.

2. Have the children read about various animals (see Eibliogra.hy),
Discuss life histories. 'Write poems or haiku using facts, as well
as fancy. Try cinquain and diamante.

3. Make a radio or television commercial about some aspect oT wild-
14_-. Choose animal and tell about it. Present this to our

class. Have children work as teams on television commercials.

,. Make a commercial for an unapPealing type of wildlife (a -.-lure,
snake, or skunk). Tape record or video :ape your commereials.
Play them back.

7 Have the children, indi-,:idually or in teams, make a
Make the list as comprehensive as you can. Dis-

cuss how this list differs from the needs of any animal.
'What are the diffE-rences. similarities? What items d3 you need
that man makes? Could you Possibly 7ive without those? ',Then your

list has been reduced by these items. how does it compare with
wildlife needs?

4 Wrf.ta a letter to a friend telling about an animal you saw. Des-
cribe what 1:in animal was doing, where he animal was--in the
forest, desert, grassland.

7 Perform some drama. '..;rite elays or skits about anima7s. Do roll
playing; Co pantomime. Tr-: to be as realistic -0 the animal as
possible.
(Concepts Lt., 1D. 23 (Ineermediate, :unior High

3. WILDLIFE IN LITERAT=

Have students, as a group, name as many anima'e:.; as possible (mammals,

birds. reptiles, amphibians, insects) found in your state. Flace
animal names on slips and have a drawing. Students are then 7signed
to research their a poem, essny, cincuain, etc.,
about ft. Subject? --aesthetics, habits, habitat,
be innovative. ',:rite a poem about a scorpion, an ea?t'-,worm, a skunk.
or a skink. An essay about the aesthetic tabs of a snake or a
snipe. The characteristics of a bl-eecill or a ehipmllnk.
(''onoeets 72., 7D, 2'-) High

C. EXTINCT 'iT:IDL1F7-'

Write a news story about a ...477'fe species that has disapared from
your state. Tell why it vanished. knite a folicw-up afticle about
amimais that are endanered in your state, and why they are endangered.

-,D
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Lan -7e supported on the area shown? CConversion

factor: one = 10 souare chains.)

2 How could veetation be manipulated if your
the deer population?

was to increase

3. What percentage of this der habitat would be lost if the pro7:osed
freeway is buil:-? How mans less deer would there be on the area?

If the deer need brush, meadow, and forest vegetation, how =any
deer can live east of the freeway? What percentage of the total
'rird would the freeway eliminate?

What percentage of this deer habitat would be lost if summer
homes were built removing oneeighth of the forest? How many
deer would be eliminated by the summer home development?

6. What vegetative changes would occur if the timber was harvested
by clearcutting? Partial cutting? ',.That effects would these

vegetative changes have on the total deer herd?

7. If you were a Forest Ranger, managing the forest for timber pro
duction, and the deer herd increased, what effect might this
have on new tree seedlings? What action would you recommend?

S. If the freeway was built, the summer homes developed, and the
forest partially cut, how big could the deer herd be? What is
the percentage of reduction?

(G,_acepts IC, 33, 5A, 53) (S,:nior High)

HOW MANY?

Forest soils `are alive with tiny soil animals such as mites and earth
worms. Studies have shown as many as 9936 may be found in one scuare
foot of forest litter, only two inches deep. How many would be in a
cubic foot? A cubic yard? An acre, one foot deep? A cubic meter?
A hectare three inches deep?

Discussion: That do they do there? Are they necessary and valuable?

On a field trip, try to find some of these creatures.
C,soncepts 2A, 23, 43, 47,

I. HOW LONG DOES IT TAKE?

How long does change take? Using long lengths of adding machine tape,
take bar graphs of various biological actions and changes. Use a
scale of one inch = one month. Try: gestation periods, lice to
double a population, to grow various plants to maturity, maturity
of various animals, children's growth and life span. (You ma': have to
change the scale for some of th,:se.) Use a blackboard and tape bars on.
(Concepts 3A, 33, 3D) (Intermediate, Junior High)

51
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DEER HERD

One pair of adult deer, living in a good habitat, can produce two

fawns per year. Fawns are born 50-50 males and females (bucks and

does), Fawns mature at 2 years Of age. How many deer would be in

this herd st the end of five years? Ten years?

:f .-unters harvest 10 percent of the mature bucks each year, how many

-ill they harvest the third year? The fifth year. The tenth year?
Yake a cnart or graph of the herd growth and the harvest.

Discus ion: What would be the herd size in 25 years? Why are your

figures no:. really "true-to-life?" What are limiting factors? (See

(Conce:?,-s IC, 3D, .a3, 1.1,72 (Junior High, High School)

ANIMALS CAN TELL FAHRENHEIT

Some animals can tell temperature. A cricket can tell you how warm
it is. During warm weather the chirp is rapid and high pitches.
During cold periods it slows down. 3y using the following formala,
you can determine the temperature from the number of chirps per
minute.

Tree Cricket

House Cricket

Katydid

N
= 50

4./

Number of chinos per minute-43
4

N 19
T = 60

3

Ths-2 problem can be reversed: It is 78 degrees; how many times would
a cricket chirp per minute at this temperature?

What dues this show about a cricket and his relationship to his
environment? is temperature a part of environment? When his chirns
are slowed down, are all his body functions probably slowed down too?
(Be certain to check your temperatures where the cricket is, not where
you may be listening from.)
(Concepts 13, 2D, 2F) (Junior High)



Df7 hear of 7r.-Ispoiled continent which was invaded
:-=lc Fv.-,:opean settlers who raped and ravaged a virgin land." :t is

thr-- we look a: this understanding, relative to those
times one conditions. must first "walk a mile in their moccasins.'

fc;:ebears, as they cleared land, built homes, developed communi-
ties, and used available resources, did not see themselves as abusers
of the land--and were not regarded as such by their contemporaries.

ev ac.1-e:_ in ways that were consistent with the circp-stanaes in
which they found themselves and with their heritage. They came from
a world where wildlife belorged to the king an where forests were
plainly. finite. They cams to a world where forests seemingly were
limitless anC, in some areas. rildlife was equally beyond number=.
When flights of passenger p_.:7Lons took hours to pass, and darkened
sky, how oollid they cencei-c of a Limit to that resource? Our ances-
tors made miny mis:-.ees in use of land and its resources, but
this only became al.:oar, "Later, wen viewed by people far removed
from the con'_itions of e Hindsight is always better.

This activity explores the golleer fationale and philosophy of
resource us:. Studen: ...ttemg.: to :_ndemstand the attitudes
cc the pioneer towari his onviro=e-it.

Divide your students into =11 -coups will represent families
moving into your state in hfO. Favc- them "homestcad" various areas
of the state. Have some setele in :he mc,Intains, some at the con-
fluence of two rivers, some in a vallo%. later cogva-_ison of
situations and conditions will be vary interescin,

Research:

Research existing conditions--vege:ative cove:. 1 ".he area.

Are there Indians nearby and what is the-c actitvCe to.vr cu?

Research some of these things throuh r.eac:Lng
Check with historical societies and museums -infor..oh, There
are many references which will give true Pct of it really
was in those tf_mes.

The family has brought seeds a.d iivesto-...k; all of f.-e:s resources are
in the wagon they drive and the livesi. -r Iriven hocora. ::dents
should make lists of these resources. hase jud,;,-mcnts as co weights
and whether or not they could dll be carried in ',.hat would
be left behind?

Once the potential homesite is found, what considtions are therein
reference to specific location? 'A'hat qualities nesL. to be considered?
(Slope, drainage, soil type, water. shelter, ,egetaL.ion, exposure,
elevation, etc.;
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-,:hat are t--e- pioneer n_icrities now that he has arri.-c_. List
'.-Lhese in Trder Take each priority and describe in
detail it w:uld he accomplished. The family may not exceed _heir
own physical capacit7 to accomplish, nor can they use resources :hat
are not included in their wagon or naturally available. Have students
describe processes of getting food, build_. sheitr, providing
de e. e against l_nknown enemies--animal am numan.

Now, :.ave student- describe the environmental impact of each activity
--the cutting of trees, clearing land, taking w-1-;7,fe, etc. ;Do not
warn the students about this step--et them use the land and 7ive on
it first,

When students Have com7leted a studY of their impact upon the envi-_-on-
=ant, hold a class discussion on these questions;

As a pioneer, what was your attitude toward the land and its
resources when you -,:ere developing your homesite?

7 were you much concerned ?.Jo-,:t your impact upon the environment?

T:ow does your attitude, as tho real you, compare with your pioneer
attitude?

What factors have contributed attitudinal changes since those
days ?.

5, is it unfair or unreasonable to call the pioneers "unthinking
despoilers"--that they were "bad guys" because of what they did
to the land? Whv, or why not?

5. Do you think national attitudes have changed?

7. Should we attempt to judge our actions affecting the environment
by current standards and conditions, or by the needs of future
generations? What is your reasoning?

(Concepts 5A, 53, 5C, 5D, 5E) (Junior High, High 3c..lool)

B. WHO CARES ABOUT WILDLIFE?

Invite representatives from various conservation organizatics to
meet your class (such as National Audubon, your state Wildlife Feder-
ation, Sierra Club, Friends of Animals, etc.) 3e sure they are aware
of your format and perhaps you may want to give them the questions
your students will lead-off with.

Prior to the visit, involve the whole class in formulating questions
to be asked by a panel of students in an interview-type program.
Schedule the time frame and the number of questions to allow dialogue
between the rest of the class and your guest.



Sample questions could be:

What is vo..,r group's prima:: objecrive in regard to wildlife
conservation?

2 Whet is the score of your organizazidnstatewide, national,
int-emotional?

What is your membersh'o? :s Your organization growing or
declining in numbers?

Do You lobby for 1,'-gislation and causes?

5 Do a ma,:jz'nc or neysetter? -How is it availahle?

What ..,xoer:ise does your gro P have available for

7. Wht f_s your annual

0 What are some of :r maor accomolio,hments?

9 What areas of concern are You focusing on a: tHis time?

O. What is your position Vidlffe 'Management.

11. Do you support or oppose the concept of legal, controlled,
soort hun.ziog?

After your gue:3t has gone lead the class in a discussion of the
group represented,

Suggestions:

Do citizen groups bettor represent the people in matters of
life conservation than governmental agencies? OitP evidence to
support yodr opinion.

2. Is the decision-making process improyed or _needed by nout from
citizen conservation groups? Are quic'-: decisions :rod or bad?
What conditions determine the quail a decision
wildlife conservation?

3. If these groups support or oppose a pro:;acz, are they of value
to society? If so. how? Cite evidence.

The same procedure could he followed. brincl_ representatives
from industries whose activities may have impact unon will'e: the

forest industry, mining, livestoa--. or any others
and/or resources.

Other sources of guests are state and federal agencieshut these
people are usually far understaffed and find it very di'fiault to
accept such assignments. Perhaps some study of such ag_:-.cies could
be made, and the students could then role-play the parts of agency
representatives.

(Concepts 4A, 4E) 55 (Junior High, sigh School)
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WHAT IS I-HE LAW?

What laws protect and control the use of Wildlife i7 your state.
Who administers and enforces these laws? What is the process of
enforcement and adjudication? What courts handle wi7Alife law
violations? What are the maximum penalties for the violation
these laws?

Hal;e students discuss the cf Your state without
researching the ahead of time. Have the= discuss af:d reeord :he
laws as they think they are.

Obtain copies of state Lars regarding wildlife. Hav .s.udnts com-
pare :hat they thought the law was what it really is. Look care-
fully at the definitions us:-2.d in the law; these are the legal intr-
pretation of these words. These definitions seldom match Webster's,
and often, net even common understandings.

Questions for consideration:

Do you agree with the laws as they are?
Who makes 1Pws?
Who makes regulations?
Do such regulations have the force of laws?
What is the difference?

Assign groups to rewrite various sections of :he law as they think it
should be.

Trace the history of wildlife laws in America, in the world. (See

Chapter 1 of Jr :!,:,"):77:2%::: by Aldo Leopold and pages 1-73,
Law Znforro7cr.t, by William Sigler.)

Questions:

What were the first conservation laws?
Starting with protection alone--what other steps have sHne into
putting us where we are today in wildlife conservation?

is America ahead of, or behind, the rest of the world in this
area?

(Concept 4E)

D. THE VA= OF WILDLIFE

(Junior High, High School)

Divide your class into two groups. One group will investigate
amount of money 'pent in your co=unity bv hunters and fishermen;
the second, the amount spent nonconsuming "users" of wildlife
such as photographers, bird watchers an artists.

Students will use the classified section (yellow pages) of the tole-
:hone book as a resource to compile two lists: one of local
businesses which cater to outdoor activities (sporting goods
stores, meat processing establishments, photograohy shops) , and the
other of businesses related to these '-,:sers" of wildlife
"motels, service stations, bookstores).
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Students should visit businesses 'is: and interYiew the owners
or employees :3 find what 7erce-,.age. ,Eir income derives
.-;7,7fe_relat7en: s7Y-1ler 007=unities, particularly
'n the mountains, this fi.4,ure may .:1.stantial. Yuma, Ariconamotel
owners attributed more than of the__ income to visiting
hY-lt.erc during on the first seven days o dove seaso:l.i

After students have completed their
data, discuss these cuestians:

o= use, -cnsuming or noncon Ling ccntrib-utes
Lae most to the local economy? Will it continue to zontrib-_-.:e the
most? W'ny or why not?

Where does the money go which is generate_ 0y nunzet ana
men? 37 non 7.,_suming users?

Does the money spent b7 eiz'er of these groups of users of wild
tote represent the real value cf wildlife to you? 73 the
community? To the biosphere?

4. Does an endangered sPecies have an7 value?
measure the value? :f not, whv not?

If so, would

(Concepts 4A, 4 41.7\-) (Intermed'ate, Jun_,.-- School)

::_17 W.-7. SDRAY?

Ask students to read and respor1-1 to this situation:

"Those pesky insects have to be stooped before they destro7 whoie
citrus crop. Whenever one ci those bugs bites into an oran=00,
leaves a soot--doesn't hurt the fruit a bit--but it =arks zhe skin
and people just won't buy a srotted orange.
and spray soon we will lose the torm.,,,f armer.

"I understand your problem," replied P,ob ':?arrley the oc_.=

Manager. "But you can't use the poisons you have in mind. kno
they are very effective in protectinz your oranges, but
persist _= and carry throughout the ecosystem. The7 iestrov 7-:,e pre-
daceTus InsL,:ts. lizards, and amshib4ans who e,ar lots of insects, an:i
we have a lot of different kinds of b irds nest'_ng and feeding in the
citrus groves. When they eat insects that have died trom yoL:r poison
--and one bird may eat hundreds in a single day--the birds gee a terri-
bly heavy shot of the same stuff. T_f it doesn't kill them dir_e'Y.
it sooner cr later affects them via the thinnin2 of a;,:g shells.
ening of newly-hatched birds, or malfunctions. And when, we lose the
birds, the Predatory insects, and these other insectivores, we
get an explosion of insect ]ifE--not :us: i-, the citrus zrcva--b
the whole neighborhood,

'But this is the only stuff that works East enou and hits harf
enough, to do the job," the farmer explained. those bur-:s hezcb.,

we are in trouble right away. sure don t want to bother those
birds, or those other critters either--b,.tt: dang--my
depends on this fruit being top auaiity. Of T don't spray, mY kids
don't eat."
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Hc'd a c...as.,-5 discussion these ques:ions:

,:hat can these men do to solve their problem? 7,-hat are th:,ir

choices: Does either have alternatives available he has not
Pxoressed7 If so, what are they?

-.ow would you resolve this dilemma? ;7hat informa:ion do
need before making yo...r decis4,on? cn what criteria would --su
case your judgment? :;hat legal constraints and orocedures
,.,ust be considered?

Ts there something about the quality of orances that we cou_ld
perhaps deal with? -,;cild this be a Helo?

:n their search for alternati-ves and solid criceria, encourage your
students to consult the references cited under :',sources" below.

Variation:

After stud,_nts are familiar with the situation described, divide
your class into three groups: the first will advocate the use of
DDT; the second will oppose its use; the third will represent the
United States Environmental Protection Agency.

The first two groups will research and prepare testimony to be
Heard by the EPA panel. The panel will decide if the situation
warrants issui= an emergency permit for the use of DDT, in
accordance with the 1972 regulations banning the chemical.

Students preparing for the "hearing" should consider:

The economic implications and long-range environmental impact
of granting ar 7.ot granting the permit.

A'ternatives or comoromise sol:zions tc the oroblem.

The crf aria which must thJ-, use permit can se
approved_ (Students role -p the EPA should research and
establlsh these.;

acial s and 'Ahile the abc-:a F repre-
senoe a .ypothetical data regardin the effects reflect
one resz:.-, cf c::ual research. For a review of actual otto
S=.17

nivers., of ;:isc.,7:nsin

:He ora.inai research was re.` _:co

06-1

Crowter, A. and E. H. Vernon, 'Effects of Slack-I-leaded
..1Adworm Control en Salmon and Trout in British Columbia."
,ar^(47:1 (1959).
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Kenleyside, i. H., "Eff,:...., of S,:,ruce w,-m Con7rol on
Salmon and Other Fishes in 7-unswick,"
.7:47,t...Lra, No. 24:17-7 1:7359).

Kerwill, C. S. Effects of DDT Spraying in New rick on
Fu:re Runs f- .,dult Salmon," Vol. 46, No.
3, p. 65-68 (795).

!.ihrecver, because of the considerable ouantity of pcpular literatl:re
available on the effects of DDT (most of it less than objective in
its presentatic ), only a highly seleoted list is given. Further
information _s extensively referonoed in these documents:

Edwards, J. G., "One Ste.: Beyond: An inquiry
Into Research on DDT." Available f-c= the Terra
Society, P.O. Box 1O, ProsPect, Illinois

Hinckley A. D., "The Gypsy Xoth, "
Vol. 14 No. 2 March 1972), D. 41-47.

Sulan, "Ouestons for an Old Friend,'
ror.:77,-.-, Vol. 13, No. 6 (July/August 1971),

'IoIntire, Greg, "Spoil by Success,"
Vol. 14, No. 6 (July/August 1972), 0. 14-29,

U.S. Forest Service, "Yajor Outb,-eaks of Douglas
Fir Tussock :'Ioth in Oregon and California,"
(?ortand, Oregon: ?acific Northwes Forest ad
Range Experiment Station, 1973) ,Crnefal Technical
Report FN--5.

U.S. Forest Sorvice, "Surveillance Report 1965
Burns ?rD3ect Douglas Fir Tussock Moth Control,'

D.C.: G.P.O., 1968), S/N 94-134.

Biological Scie:,ces alrliculum Study,
(.5.tucr.t

Zoul, .:71'^32"="., 1.975. Available frnm
Publish4n2 Comean, South Scr7et,

Reading, Y:assachusetts 21867

Simla: fe:Gamos The Tussock Yoth 2ssuo--avai1ab',, from Ccc r:
?acific Corporation, 2O S.. ?ort1and,
Oregon. -;zeared by c;:e --ortlane 2ecropciitan

:ircnmental Educatior. Council.
(Concepts A. so, 3C, 5D, 5E_ 5H) (Jurtcr High, H719h School)

F. OUTDOOR SURVEY

Have s7tents conduct 0. survey of families in t':.e school area. Find
are: bird watchers, have bird bz;.t'as, bird feeders.

How' many are hunters, fish- :en, wildlife photographers, bird benders,
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SCIENCE

-A-HY DOES IT LIVE HEE?

Divide the class into groups. Assign each group ore of the
conrran-:ties of Your s_ate: Socthwestern Desertscrub, Great Basin
Desertscrub, Desert Gras::la:,d, Plains Gras-,land, Mountain Grassland,

a._.:parral, Evergreen CC land, Deciduous Woodland, Coniferous Forest,
Alpine Tundra, etc.

Each group to demonstrate, with ma s, charts, and graph.:, why
this comml-ity exists where it does, and what di:':inguishes it from
other communiti daps, charts, and graphs may show: geographLe
features; 1.2getation; rainfall; area covered by community; growing
seasons; altitude; high,t, 'owes`, and mez--. temperatures. List

specic3 of wildlife native to the area. (7:ildlife includes birds,
insects, 7-:mmals, rep-iles, amphibians )

Reports should 'otter t_ =answer these questions:

tiaa .,Tildlife species 12e found in this communty?

2. how is thc. wildlife the community influenced the vecetative
complex?

How dn-is rainfa77 affL.It w"-'7"e?

Which communi:_y has been most -ffected b;- mod--, -an? Least?

5 -.,T1,,ich community appears to have the great-_st variety of wd7fe?

The most varieties of pIants'.

lefiae a.dese_:. Does any co_munt--- early e-ecription?

.re there spy'-;eq hich cop=
cc= .ities? ones?

C'7oncepts LA, 13)

HOW MANY 2ALCRIES IN A DEER?

7or= than one cu-m-nity?

Junior

Stude is should use cookbooks or other resources to find fne cal-)ric
energy) values per ,:.71am of various meats. Deer meat is usually lean
and ma: be compared to lean beef, if it .3 not specifically mentioned
in resource

Studencs wI comPute the _.._-_.bar of crams of deer meat needed to obtain
one calorie of enerfn:, and make a bar graph illustrating this informa-
tion. (Caloric values may also be determined by e:,:periments.
in alaa':

Co,-,-are cost per ca_ __e.

probably cannot be _egall
:ion on a grapn.

ain beef as a cost --,==-ence as deer
old 'n vc-r star_. Dep'ct this info-ma-



1976, there were 13,391 deer harvested in Arizona by hunters. :f

the average deco weighed 107 pounds (dressed weight), how many calories
were available to Arizona households? Using beef as a -price equivalent,
now much was this deer meat wr,rth?

Hold a class discussion on these questions:

What is the relationship between cost and energy values?
this compare to vegetable foods?

2 Wnat is the relationship between cost per gram and grams nor
cz--lorie? Graph.

:s plant r animal food higher in energy zero.

4. 7nat other wild animals appear on diAinz tables? :nvestigate quan-
tities and subect them oo the same processes you have just cone
with de:-r men:. (Reso .rce--your state's game and fish department
ann. -1 harvest data.) -

:s znis fe a valuable food resource?

6. How else does w47,'7-T'e serve aF a uFable, renewable resource?
.1ce,os 4A, 40, 42, 4E) (Intermediate, Junior High, high School)

7-7=;ERE0 OR THRE_ATE-YED 2LI2 SPECIES

YL a a listing of species or subspe:.ies which are categorined as in
danger of bsing eliminated from your state. (Your wildlife agency
may e such a list--cr use tne Federal Endangered Species List.)
Li your szecies unc'er: mam=als, birds, fishes, reptiles amphilzians,

As.< each souc'_ent to so cot 0 species fro: the list and gather informa-
tion --out 175 -rcblems. ports should inc1ude information:

ani ranee of species.

Past zoulation dato as le.

edgtb D' time has been endangered.

F,ascns fcr boinz on the list.

Actions currenly being ta',-.en to fmprove its ---es of
2c yo..: think actions ha sl.:,.:ccssO.,;1?

list of a:cnaics, interest ;,,ro1:7 or others who are wcrkin on

the zroblem. hno is contributing money to the c"7 is this
=ley contributed?

hat

the spe,:ies.

coo c_ass. ni7nt undsr:a-,:e to

S. "escrbs ways in which go__ 7anagement c,uld slow down
orevent such losses,

62



S. 7ny is it important that this species survive?

10. What is the primary problem of all of the species investigated
is there a one-word answe7?

Variation: (Or follow -u? activity)

Have students design a hypothe::ica:;_ animal with characteristics which
would favor extinction. How do th traits of this species compare with
those of any real animals? Now design a species that is highly resistant
t- extinction.

D. ANT:,,AL SOUNDS

Tape an assortment of anT'mai sounds, leaving out any identification.
Try to pick sounds you do not think students will readily identify.
Try some of the owl calls (but not the Great Hornee owl), elk, frogs
and toads, strange birds such as Coppery-tailed Trogons and the Prairie
chicken.

Play these sounds for the students- -don't comment cn what the sounds
are, just let the st Tents lister Then tell them that each sound is
made by an animal and let them h, : the sounds aga

Have eac:. student design an animal to fit one of the sounds. Allow them
to choose a sound that appeals to them and draw ar animal to fit it.
These animals can be realistic purely imaginary. Allow the !.:E.7.',2

keep playing as the stude-ts ma,le their drawings.

Vaen all d-awings a:e comciete, blay the ta-De and identify each _...ate.

Have students match drawings to sounds.

Records:

Records of animal sounds such as:

Voices o: the Night, Houghton-ifflin; The S,-..-amp in June,

Droll Yankees, Pomfret, Vermont: and A Field Guide to :.ester_.

F:ird Songs, Peterson series, sold Audubon are available :or
purc.:ase from record stores or bY loan from large libraries.

(Concepts LA, 13) (Primary, Intermediate, Junior High, High School)

SAFAR7

Take students on a preaend safari" around-your campus. in the neighbor-
hood, or to a Pretend .,:hat buildings are area: boulders cr moun-
tains. Seirch the nooks and crannies for __vin th:_ngs.

are very small, so search carefully.

7s :h.= snruery similar to a :ores: understor7, ,...at signs of life can
be found h.r? Look cn the under,;--.s of leaves end on twigs and soms.

.4re the trees a __:es:: differ,=n: kind., of

li'e here?



Look for these living creatures or their signs. Use hand lenses to

see them better. Make drawings of what you see. These things you
see are also "wildlife"--insects and other small creatures live under

the same rules of nature as bears, Peer, or robins. Learning about

these more-easily found animals leads o a better understanding of

all animal life--including man.

NOTE: Bring back only memories, your notes or drawings, and photo-
graphs--leave only your footprints. This is good training for later
visits to wildernesses and great natural wonders in the out-of-doors.
Remember, other classes might like to have the same adventure as you
have had, and find the same wonderful things you have found.
(Concepts 1A, 13, LD) (Primary, Intermediate, Junior Hi7a

YEASURE A S-77.EM

Ma-k o,"=f 100 feet of a stream. Use an average area

Using a stopwatch, measure how long it takes a small twig to go.
from one marker to the other,

Measure the of the stream Di,:ide to

average wieth.

Measure the stream depth at each of these three idrhs. `:ens re

.1-, across. Aerace nine depths.

5. To find the feet of water ber second:
average x average depth x tee per second - is

water per second.

.;ater flowing at one cubic foo: 7er second = .LLS.S3 min.

One cubic foot of water = 7.: 2aLs.
One foes o f water =

To find how many gallons of water '.__lute are flowinc a stream

7er second: Stream flow On cubic f -ct per second x ealIon, cne

cubic foot of H20 = of water rer second.

=7-ly gallons per inute, per hour per day, per Yea--

How muoll water does your community u,= dai . .7ow rS77..

How many peoole :out_. your stream s-u7, with water :-.allons of

per utnutO x nI_Imper of minutes per daY callons of water per
amount used 7er person = tetal number peopie

supplied by the steam

:f a :2-inch trec.
how many 12-inch
.Conce.7ts 12

coul:

cf _

cbe mile oc
(1-ntermediate,



G. FOCI' ',CAB GAYS'

This game demonstrates the interdependencies that exist among all
living things, including man, and between living things and the non-
living parts of tfteir environment. The game shows that all life depends
on soil, water, air and sunlight; that predation is a part of life and
that an can affeCt other forms of life by his management, or mismanage-
ment of soil, plant life and wildlife.

Materials needed: A large ball of string or colored yarn, signs with
strings attached so that they may be worn around the neck, for each
student. On these sigr,s, letter and/or draw such things as: sun, air,
water, soil, several plants (grass, shrubs, trees), several herbivores
(insects, birds, nam,7P1s), several carnivores (insects, birds, m=als,
reptiles) . You might add some of man's plants ar.:.1. animals. Make one
sign for each student (see item J under "Art").

Seat the class in a circle and distribute the signs. Use an inquiry
technique here--"V.:ere does all of the energy for life conic from?"
"The sun--right." "All right, here's a bright looking student." Place
:he sun sign around his or her neck. Continue on with a questioning
technique until all signs are distributed. As the teacher, you know
your children and can have a lot of fun while stirring up interest with
this tcchnique of Uistribution.

No1,-, with the ball of string, again start your questioning "W-here did
:he energy C-207,a fro?" dive the "Sun" the end of the string and continue
questioning until the stein:,- has been stretched to every element of your
ecosystem.

Then th; """eh" is comieted, discus; the concept that everything here
is tied tc, ever-:hin:: else, and th : -wherever the string is plucked,
it vihrates .hroughout the web. hatever happens in one area of this
litt'e e:Jsystem is felt in all areas. :f a fire burns the plant life
--or a drough:- kills all the pants s Lt :]ffect? 'r..at Ls not
affecte?
Conceots

77_,ASS:TIOA::01;

2-n a ld nd, stream, meadow, torest or desert, children
can learn to de-,:elca a classification system that he meaningful to
hem. One simbl(, sy.cto can he based 3n size alone. After choosing an
item ;a rock, a plant_ an aquatic insectwhatever) that is a typical"
size for each of three categories medl=a, t'he 7;u7ils c.an
decide into which group others of the same species best fit.

_-,._bun dance mz: to another .,as=s for classification. Chfldreh can
classify hv color, size, a =dance, feel, s-ihellany :ha: can 1-e
recorded.

:f .:.:177gS as aq-cutic insects or insects found the meadow are
wil' soon that -..m2l'er an'mal,.- are 7.710.:1 more

numerous :han _ rze. rnicrescopic creaura,,..



usually contains fantastic amounts and varieties of life. Can the
children count living ormanisms in Cr ;:s of water? Can they classify
using just descriptions of these organisms? (17 long, skinny, wiggly
ones-11 short, fat ones). Soil orr;anisrs are also numerous.

Quest4cn that may arise

1.

3m observing, classifying a7d recording

In what part of the pond are most animals found?

How might a day sample var.: from a night 0--n le?

Which animal is mos': num-_,:.rolis in the samp1,2s

Are them. more living thins- in the pon7 or meadow Or around

5, What will some of t.-:ese Doad creazur-!s bcome? (Many ar lavH
stages Of insects, Imosquito:s, Caddie flies, mayflies, etc.

(Concepts 2A, 23, 2C, 33) (Primary, intel-media`e)



77N.7DUSTRT..

DESIGN A DEN

Have students design dens specie ; of wildlife. Research
the animal for specific s...ze, ,:onfcrmatioli, s5_ze of hole it can get
through (a cat can get t:.-ch any hole I'. it can stick its :read
through), climatic condiLio in t.he anim,a_Ls environment, derning
materials does it use ana lcat".cns of dens, exposure.
this species dcn and wn ,re its nec :ements in its den?
of year does it den? or

Wny does
That :Liz., !

Students investigaf.:, , other, dens as available. They
can take __sternal an =7._Lc. atures, and dig dens out. This
should be done care_u ly so as able to see the complete struct-_-_re.

Have students make scale modc_ t dens from their des'__gns. These
could be made from o. ris or nnT:er-77,yiH,-..

Discuss:

Should man be a "c:e
this affect our el-ie.'

ing materials?
onccpts 1D. __

S. 70R 2 31:3S

.:1-1=1" in desert or ;:o1ar regions? How
consumpt.lan? Resource use in build

.Intermediate, j=icr Hizh, d Schoci

Have scuden'as a anC fol_ow ,:hroo,71-, an a 71an ao 7._css-7roci.oca
:lcuses. Desigr. ,'i:fer=nt mode's. ..."onsider all orcems of
materials and e.-;Iment needed, logical er7-,..uctien brocedres.
rates c_ 7- 7:11c:ion. ..__:sets for 7.:oLic'as, cos:as, sales :orices.
percn'a.zes, a..d slarihut -on

the local C-..:C7n Cn: er, -Icrra or s:ace ace.-_

donated to

bird:-.cuse is no'a - a 17.7:: r a snola a to gea
and oot. SO7e -al invest_ ;7caLon needs made
W-nat hlrc or Ca::Cs arc large tox
Vnat size s:-.Ou_irl ".7oles be: ;:nc:re w7L77

olazed? Are bro7ecti-:.e neec:ea:T

SauCents e.ts cane 0: as a 7ara a 'zi310:;y class.
Certain :es =_n.- =3t facina direct-127,,.
dffer--na are T.osa

P to t:Ia s7ez::e.S2

SaCCr__ 7IC!aCa CaS1--
071CeCtS



C. INSULATION IS FOR THE BEARS

Material

Percent
Efficiency

Wood 100.0

Stone 6.4

Cinder Block 22.4

Common Brick 16.0

Aluminum .06

Air Space* 77.6

*Air space 3/4 to 4 inches in thickness

Using the table provided, ask students to calculate the answers to

these questions:

How many times more efficient is wood than stone as insulation?

. How many inches of stone would be recuired to insulate as well

as two inches of wood?

3. Is a woodpecker's nest in the heart of a 10inch diameter tree
better insulated than a bear den inside threefoot thick rocks?

How thick would the walls of the bear den Have to be to be better
insulated than the woodpecker nest?

5. Design an experiment to determine the insulation value of soil
vs, wood or stone.

6. How deep would a rodent den need to be to reduce a ground surfaa
temperature of 100' to 85°?

Design an experiment to test the insulation value of a sag:la:0
cactus vs. wood, stone, or earth. (To design the experiment, ou

need to read a little about saguaro cacti.)

S. is the retention of heat impor,,..- in the insulation of a r7st C7
den?

9. Compare these efficiencies with :he materials in 7our h=e.
,Concepts LA, 10, 10) (Intermediate,

68
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There has been no effort to evaluate other Qualities of these publica
tions although comments have been made in reference to readability and
illustration.

The bibliography is subdivided into the following categories:
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Stebbins, Robert C. Amohihians of Western North America. University
of California Press, 1951. (Cther books by author on reotiles
and amohibians-of California.)

Stebbins, Robert.C, A Field guide to Western Reotiles and Amonibians,
Hcraghton-7=1:_, 1955, (Peterson Fied Cu-fda

Wilkinson, R, E. and :agues, Harry E. How to Know the Weeds, 19 72,

Zin, er ar c^ exa
1961.

Herzer: S. .d . 7isnes.
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Activities:

Suggested for use by teachers.

Brown, Vinson. Flow to Follzw the Adventurr2s of Insects. Little, Brown.
1968. An excelle: introduction to scientific study = insects.

Brown, Vinson. 'How to Make a !-!iniature Zoo. Lit:le, Brown, 1957. How
to collect, care for, cage, and dfspin,- small animals--tools, tech-
niques, species, plans--a pocket manual,

Ca7lahan, Philip. Insect Behavior. School Book Service, '970. The
diverse and ingenfouq ways that insects have adapted to environ-
ments. Many procts and experiments.

Cooper, Elfzaneth K. Science in Your CYwn Backyard. Harcourt, Brace,
1965. Exploring your backvard--animal, vegetable, and mineral.
Learning to work out answers to natural history zuestions.
Excellent project and activity material.

Cunningham, C. First Yo Catch a Fly. Dut-an, 1970, Very inter-
esting series cf experiments introducing the fly, its life history,
habits, and habitat.

asrorn, ._.-encures -,..-ic"71 a Lens. rover, 1976. Fifty
'adventures" with a hand lens. Plants and anfmals--coenig a wnole
new world of investigation.

Headstrom, 7,ichard. Adventures with F.-:.snwater -imals. Lippincott,
A series of "adventures" in t_e .tudy and understanding of

freshwater animalsjunior high lawel.

Headstron, Rcnard. Lizards as C'ets, Lippincott, 1971. An excellent
introduction :0 lizards, wit'a nc.:es on cog, care, aandl.:=
and study.

7,ichard. :721-ure in Kr-locf, 19C.:-:

anc: uice ':-ircs" che Thinc7s
iccked at nu: nr se with a c.. leas.

S. _rs. C, 3raw-h, acc-Icani . 1972
re,carai

c:cre, 37C
:fr.-. Hail, F.xceri:aen:s : can cerfcr :h

ff_ccec: far c'he alassrca7.

Ifn,"=ann, Ani7a1:1=- :c-

:'e-s cc ce7form

?arsons, C.
hzoik fzr f-an 37 for

ccfc7s en fase



P'nnev, 7ov. 0clec. and Photrachino ',Tour sicrozoo,
lishang On 1965. Collecting, carin for, prepari.lg and photo-
razhing microorzams,

Pringle Laurence (ed.). DiscoYer4ng -:.Tature end

Science Guide to Investiations with Small Naturistory
Press, 19x. Proec.cs and activites, with nature, inde2rs.
Investigations and studies; well illustrated,

.°r4ngle, Laurence Ped.), DiscoverinF, the Cutdoors: A Nature and
Science Guide to rnvestigating Life in Fields. Folst. anf'-
Satural History _less, 1969, A better-than-average ltroduction
to natural histor7 with projects and activities,

Pray, -,,,2on L. Taxiderr.-. .acMil'an, 1943. A manual for the a7nteur--
how to, tools, procedures.

ReYnolds, Christopher, Pond on Yv indowsi1l. Pantheon, 7970, A clear
and concise guide to setting up an insect aquarium.

Schwartz, George I. ife in a Drop of T.%'ater. Natural History Press,
1970. A really fascinating introduction to the microscopic worlds
in drops of water. Foe illustrations. Plants and animalshow to
do it yourself,

Sion, Seymour. Animals in Field and Lal-or,-.1-orv; Science Proecrs in
An.;mal Behav'or. :.!cGraw H-71- , 968, Very good projects tc study
animal behavior with common .nimols. Experiments cover senses,
animal clocks, animal migration, etc.

7i-.on, Seymour. Dicov:ring 7-'.ac Goldfish Th. ':::Gzaw Hill, T. Some
simple studies and activitie- -,,hidh could be done in classrooms.

Sm:th, Howard G.. :dunY-' Em Game in :h.= Dity Parks, Abingdon Press,
1969. ''..,dventures with the insect world told in narrative style
wit -'4re--,ors for do-iz-yourself.

7eal, Edwin C, Tunior Rook of 7.nsPct, 19-2. ',.-e17-writen life
history information on many insects with sections on collec'ing,
rearing to study,

Dou7las. <v Eacyard! A Li7ino, 0rid : Nature, Tayid 7h4te,
1970. L7'. interesting introduction to what cen be found in a
by 70-f-7t backuarc and the lessons that tan he found there. l'ho

tell, soc-tuting seeds, e. utirn. bird r.sy7hclogy, e,nd migrat-n.

72



(1)
't.1

I
(.4)

I

7-1
I:

1;
'1J

414
4.)).)

'-s(_)
co

'
I

:1
'41

In
0)

)
r'H

0
.1

4)
('1

f::
4--1

'(_)
4

(4)
4

r-4
1,1

r 1
J

s
(I)

1.1
0

U
)

!I)
/

:
4

4- 5
'44

1J
;

(.11
(1,1

4
:3

0
44

0
()

(1)
4)

1 I
(1!

(1.
($)

s.c
1

0
(

:.!
a)

1'
'U

(1.)
1-1

4)
r

(1)
rr 4

1J
4-1

'r 1
.1:

().
4-1

11
.11

(/)
(()

)

0
1J

1:
tt

S
i

11)
14

1:
.1)

4.1
41

4
)):

,!
-

('1
c)

V
I

C
)

ti)
4

I
f :

4-4

1.
/4

'
(1)

(1-4
C

,
4-4

of
:3

Si
I

,
(1)

0
4)

0
-0

0.!
I

r)
41

(I)
,14

r-1
U

)
11

1.4
C

,1")
)

C
)

15
(/)

n.
:1

41
4 4

S
i

$-1
)

()
III

(0
(1)

41:
4-4

f:
.

C
Y

,
('

44
(

4
'1-4

11
if)

I)
,

o
(-4.1

4
r-1

s.)

:
I

11,
I

.t
'4 1

0
(1

4r-4
41:

41
'1-1

0
()

4)
'

4 /
C

Z
)

a)
I

1:1
9.4

4s
1:

0
4-4

i
0 9-I

1)
$1)

ri
(i

(
(11

it)
1J

()
- 1

0
:1

0
0,)

,f-:
C

,)
.r1

,17
$1)

C
r;

II)
rj

111
0

r
1

1-)
14-1

1,
.4

:
r- I

/
II

'I
-I

4.).,
()

(')
'.4

4.)
4-1

,
1

'
$

)
9 4

4-5
,

11
c: 1)

.1;
1,

(4
)-1

-4 4
4/J

:

0.J
44 -1

IT
jj

(1,
1)

14-1
cJ

141
11

14
,0

C
O

(I:
4.4

14
4

47;
o

1
4.44

0
,

I
()

'1.1
I))

().)
F

41
I -1

1.)
I

t:
Ill

C
S

4
I- 4

4
'C

}.
1.

$..1
(73

14

/-4
0 .1,1

.41
C

.
/

(411

0
0

(-U
r

4

11
.4

11
(I)

0
A

-
)1:

)
4-)

r
-1

7)
V

)
C

.)
:

41:
,-

fr.)
f)

I
13

(-:
(.1.,

I

1-
t

:
(11

-t
(11

4.1
(

'
.41

11
())

0
C

)
S

i
(.1

1-)

I-1)
/.4

1.i
'1)

'1,)

U
)

.1
I

1
1

C
)

C
)

4-4
4-

.1 r
.4 I

r-(
ci

C
I

(J
4')

:11
'

.C
f:

0
I

.-4
(f)
1:

1'
11

'
$

:1
0

10
;

I
(1 .1

17:
(1

U
:

()
.44

1;
4

7",
0

'
t

)

f
'0

(4
41.4

4
t

I))
'7 4

1
4J4

4-4
/.4

-
.fj

0
C

.)
4

U
.

it)
,

)
41

);)

r
1

tti
:I:

14
U

)
0

(T
i

4 ;
"..$);

.1
;

'44
(')

in
41)

()
)

;

U
)

.
I

t.$1
4-4

I
I

'4)
)-;

.
14,

II)
:

Ii)
(4.)

0
4)

1-0
r-I

4
;

.
:1

V
)

C
.

:
:1

1:
,L1

I
(1;

44
'kJ

:3
11)

11;
5.,

.,,1
;

(4,1
!

C
T

.
I

.
(.1

(

.11

0)

C
.

I.
0

v.!
(1,

74/
1.:

:
II

4.7
(-.)

-1
1:

;
4'1

to
4,

$
11

)1)
(i)

;

k)
4-1.

11
0

41)
0

1.-2
-1

:
s-,

(1
4f)

(
4

'4)
4-)

R
I

4
4.1

,14
C

i
714

,1.)
S

i
i

Ii
(1

4
1)

(i)
1,

5
.1:

4)
r

,1.
I

ci
4

,r-
U

)
(j

'I
1

(1)
C

./
C

:

14
:.

.0
14.

)
).1

(1
(1)

4'
1.

...))
(.0

11
U

.
4-1

4
C

O
(.

4)
41)

,
I

11
4/4

(1)

(>
rr)

L
)

ti
c:

C
.

71
i

I,
'

$-
11

1)11
C

O

,)
,11

(1)
I

t.f
I

4

)
(4,)

45.4
:

r

(41

-1
::)

.-;
1.)

C44C
I

-4

411

(1)
(l)

111-1

014

(t.'

440

u
(1)

'11

4-$

(11-I

44-4

V
!

4,14

,

0

:
1.4

0

E
.4)

1:
1)

1

(./.1

I14.

I:,
0-)

,

0()

,J1:
ti)

fJI))

'13
1

.,

1:
(.)

111
'

-1
11.

1.
9

4-4
(0

''I
ti

,
41

re:I
11)

1-4
4-4

.4.4
1rr- 4

(.1

vr,
47)

...)
1(.)

C
l l

i)
()

,r1
II

4 1
r -1

4(1)

4
:J

C
S

'S
(J

4-I
(.1)

. 4
0

I
1

4,
(

:

(ii
-)

4 r 4
01

12
1

r 4
,

.1)
14

0
1-I

).)
f

1:
:3

:
-

( )
11)

44)
11

11:
C

I.
(.)

(1/
4;

U
.S

0
C

r,
C

)
0

(1.)
11.1

:,
0

4 I
.

11
0

It)
4.

54
,

(11

In
14.

rfi
C

)
C

.,
C

.)
.11

,
.11)

)
(1)

r
4

(4,
II)

:J
)1)

Ii
s1

S
i

4 )

(4)
4'4

1Y
.

1;
17)

.4.1
U

)
4..)

4J
.4-4

,!)
4.)

it)
1.1

0 74)
4

.1
4_)

S
I

5)
c'1

/
0(:,r;

Ii
(i)41)

(441

H
4;3

,f:
44

0
I-,

4'
4-4('.5

/1,,
:14
I

-1
f

t,
0S
i

(i)11)
4.

I::
I

'0
4-)

4)
r

4

S
i(1)

I

/
:1

4'1
'4.4

11

C
)

41
1-1

12,
,c;

(/)
4)

'I'SII
17

as
r-4

14
0

)
,.1-4

1.1
1.4

tr,
II'

...,1
.

,
-

C
)

'ciIi
1-4

0
tcC

).
fi

1.3
)

()j
11

r-Ii
4

1

U
.)

)J:1
4,1, 0
1

4s
(/)
..1

(/)
rk

4.7

(-.0
r

/
"C

./
0

04-1

'01:
()

' 0
.0

4

(1
:5

0
C

1
k:

If.7;
uo

11
0

04-J

1-1

t11.)
IT

S

(j
41.1

; 1
(34

1).
()

()
ri

'-I

5,'
(11

;.:
to

(1
cri

411
r)

(7)
)-1-;

"0
1)

In
c:

(4
,0

r
IJJ

14
0.

(/)
) 1

4.41
4

(i)
(I)

$4
I

.(:
)

411
-S

i
r-1

c
,f)

I

I
1

41
I

,
r 4

:-/
(1.1

1
0

:/
:

,o
1)

()
4

41.1
I;

41!
C

l)
cr.

411
(C

l
1(1



Busch, Phyllis S. Exploring As You Lalk in the City. Lippinett, 1972,
Simple book on sidewalk ecology, Primary,

Calahane, Victor Harrison, Alive in the 7ild, Prentice Hall, 1970,
Outstanding stories of wild animals by dlife biologists,

Cac.eron, Angus. Nightatchers, School. Book Service, 1971. Descriptions
and life histories of owls wit beautiful illustrations. Primary

and intermediate use.

Caias, Roger A. Source of the Thunder: the B:_ogra'env of a California
Condo:. e_nguin Books, 72/7, The exciting story of the American
ondor and its struggle for ex:stance.

Car. Archie, Rer,tilee. Silver, 1963, An excellent and beaut'ul7y
illustrated natural history of reptiles.

Cal.righar, Sally. One Day on Teton Yare,h, 1>17antioe, 7.9-75, The living
world in the wilderness of the Grand Tetons of 70:voming. A fascinat-
ing look at interrelationship.

Carson, Rachel. S1 nt Snr~no. Hou,zhton-flin. 7962. The _assfc

introduction to eest4e4e effects on our world. scusses dramatic
effeets upon

Carson, Rachel, :doe of the Sea, Hou::-hten-i'flin, 1955. The world
of the seashore-auLifullv dcscribecl an =Dafned.

Carson, Rache,.. The Sense of lcnder. harper and Row, 7965, An e:locuent

book, speaking of the sense of wonr.:or that i= "so indestruc_l'ale
that it will last throut life.' A :quiet classic.

77_arkson, Ewan. In t'ne Shadow of the _,__co",77 Duttcn. 1'2'73. The life
of the Peregrine ''alcen--the place it ff71s- Nature's scheme and
the dangers from -Destic:es. and

Cole, Joanna. Cockroaches. ':!ofrow, 1971, Life history and facts about
a much m-sunc.:ersi:ood inset. hell illustrated,

Collier, Eric. Three Atainso the 7.ild.._erness. hutchinsco 6O,

amazing :rue story of a moCein Dioneer aud m7facle they
wrought in a barren northern wilderness,

Corner, h,y. A Ch'omunk's :eside-Outside 1crli. essner, 1972,
lifc history of a -hic,nuek.

CosL-ello, 7avid 7. 771, ',.:0r7E of Ant. Lippincott, l96 xcellent

life history of the ant, ThIl illustrate= and in-depth,

Costello, _eaYid F. The 7orld of the 7ull 7ooroot-. 7.971, life
history ef an int,:estinc- D~rd. ALI aspects of life cycle.
_Thcellent illustrations. Ecciczy of an Pcuati:
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The More:: Il'e of Animal 7:ocoverLe.=:

fn Oedavior. Cut,_on, Fasiinat.h siin:-- 2f
Cehavfor,

ores J, and lne, Senses
Th,2 dascinatind ot

and oat man ca:. 'rcm the sios of aninn

Lorus oc -ilne, arge:y. 77orld of Nigh--

Fascinat'- g mbservatons mf aninais trav721. b.,; nicht. 7.7hai

haooens under cove- of

Alfred :7. Th cry 5 .7,7 Alaskan ol7dv
Very wel-told storY ond hiatorY o: a 777.

eves:-a.

Y.orric. Pere,: A. An Throd- 0 7he Foo-i'a-: and of

Dover, f-formal 'd fairly :h.(-_,roidh

the habics of these aninnis. Prcvido-s good informnti.:n 'or
observation and study,

.:fowat, Farley. 'TEver e wildlff snends
su=ner studying wDel. C u. of the fu_ofest boohs

read.

:=ae, Farley. A 7.Thale ong-in, 19.
of a wbalc, stranded oc ha77=ed

Ao:ooh. A :':atu-alist im
and st-udying wolves, grizz7v bears, an onimal in 'ja

alrgaret, nnes

tures of a wildlid_ bfolo; imt sLudving el:.
Cha 7 o7ing

Olous Jon. The of North Aneri:L. Sta:kole, 195. Thc
bnbits, food preferences, evErythi:n7-a

would want to know ab'u: by a
field naturalist.

Yuseum of Natural -:fstorv. Field L:des _n Natyra7
from Natural history Journal of the American Sc:77 of NaLual
History. Foreword by :-:arston Hazes, York:
ReThho7C Cc., 19Th.

National Audubon Society, Educational Selm;.fums, 950 Thii-d Avenue. tev
York, NY 10022. a E.',1"'S of excellent naterials.
These -Include booklets, charts, teacher and ,tudgnt nanua s,
becks, nature bulletins, toa:ing aids, oosters, slides, etc. The

materials are fney-censive and cover not only birds, but mammals,
plants, insects, ecology and conn-r-vation. Send for their late:
catalogue. Audubon 1cgazine is one of the most beautiful in the
world and has excellent articles and stories on wlldlife, ecology
and consel:Tation. Tt should be in your libraries.
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?arnall, Peter, Alfalfa Hill: 7ouhledaY, 1Y5. The
of Alfalfa Hill or -arc for winter. A rather 7ri7ary
ecology:

Feterson,
Roder

Tory, Eird ...etcher's Anthc.:=. Fonanza
Eighty-tive fascinatin.e: short stories about birds, as told an
assortment of birders and acientises,

Pet-l-son, R. 17, Silently, by .:4__'b. -::cr,7raw NarratiYe,
personal anecdote and scientific study, int:21-estingly told. Filled
with facts about bats around the w-rid.

Po'Ld, .!onzo Survival in Sun and Sand, ':;orton, '"E. An 'nterest4nc-
study of deserts, their ecolo7: and life, water, survival, adacta-
ion, etc,

7orter, 7,corge. The orld of the Frog and the Ton-2, noiolcott,

An =ellen:, well-illustrated introduction to co=on ani=als.

Frinc-,1e, 7uarence, cc River, Iippincott, 1E:72, A beautiful book on
the ec_logy of a river,

Rawlngs, Yar4orie K. 71" inc. S-ri:-.ner, 7952. TR_ ehful storY
Cody and his fawn and :heir :ife in :he Florida s-a=c A classic.

Rip:::, Charles L. hies and Shres, Yotrow, 19:7, -,ery ccc E 7resen_ta-

tion of two alt-lost but fascinating ani=als

Roberts, Charls C. Red Houghto-:.:4=~4n. 1E72. Fictionalized
life history, beautifully told. A 1 :tie unrealistic and anth.:0-
2cmcrphic, but a good tale well told.

Rcever, S. Y The Rascally 77.7-.ztail. Co CO, . very

itroduction t- three enecios: raccoon, ringtail, and
coati. Fri, hut good life his-orY, 7xce: ent illustra: ions.

Rcr,,bacher, Jr = A. A70r_can 7uffalo Transit4cn, Star, 7':'71.

A and econoglic survey of the bison in Americh ISnac

the resource, what really happen_i and why, an,: ,,:hat is :he future,

Rosen. 7,-orth Sniders nee_ Soinners. Houtton-f:if14n, 196F:,

B.J.utiful introduction to soiders. Takes away f.-In hnd creates
interest. Fine illustrations.

Rosen, 7: Fe A Fee. 7-:ou!zhtc-2.-Y4'fi'n, 19H1, Excellent,
sIrr,ple or-in:az-2: use. 72,au_ifllv
illustrated: sdould s:ir interest.

Rue, Leonard L. T. 7;or'd of oh F,-aver. 7-i7pincott, 7ery good
life
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0o7umbl:s,

:he above sra:emen:s are noted wi:h in:Iividal
references. ?r-'ces a-r- :nose of 7_71007-7 R,==rnce
as of Noveml:er 1903, and arc

ED. 091 L7:

jv and L. :Mon, Thaching
in En-.-I.rcnmen: . 1 20L rages. :RC rice: 5.05.

ED 102 331
Too. a Sot :itt-s Sr

.Clio-: 7,a7,es. 1RE, orlce:

15 R.--3s

John H. 'A'hea:_:_ey and L. Coon, Teac:ncz. nra:

E&.:ca:-7n. Volum, 1-1.77.; '95 pars. 7.7:C

Herber: L. Coch A1c.::--.an0r. fcr the
Classrc 197; 155 rages. 77.G

ED 137 10
Herber: L. Coch 0=ne 7.nvironr.ehtal 7d..:-ation in

1977: 206 ac.
TRC

141 77S
Schl and P.er-cert Coon. p0 71.:Ta:-_cn

for :he C'assr--m '977; '94 or'c:

EE "=:L, 626

Reber: H. S. Terence Kelly, Toris lycns. Envircnmen:
Teacn-'.ng :..1:rnati.-es. 1977: 736 7r,.7es. :RC 7rice:

ED 150 026
_

Hefberc. L. a,D:-1 a:1cl I. ---;c1.-e, c.
1977; 1 P pageL,. :RC price: S4.00.

ED 152 541
Mary Lynne Bc-zmJn. ic^- 7. ".)-1.siner, Tar.' v---

for the Classroom. 269 cages.

SE 024 956

Mary Lynne Bowman and Herbert L. Coon, Recyclin2:
Classroom. 1978; 154 pages. :RC price: S4.57


